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(54) Hypodermic needle assembly 

(57) A needle-syringe assembly is comprised of an 
elongated, generally cylindrical barrel forming a hollow 
nozzle located at the distal end of the barrel and open- 
ing into the interior of said barrel. A plunger is slidably 
mounted in the barrel and forms a longitudinal cavity. A 
needle holder carries a hollow needle on the distal end 
thereof, the needle holder being slidably mounted in 
said longitudinal cavity of the plunger. The needle 
holder includes a lateral arm extending laterally through 
the plunger cavity to the barrel. Guide means form a 
guide surface extending along a proximal end portion of 
the barrel for engaging the lateral arm of the needle 
holder and retracting the needle holder within the barrel 
in response to relative rotational movement between the 
barrel and the needle holder. 
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Description 

Field Of The Invention 

The present invention generally relates to hypoder- 
mic needle syringe devices and, in particular, to such a 
needle-syringe assemblies which conceals the sharp 
point of the hypodermic needle following use. 

Background Of The Invention 

A hypodermic needle has many applications in 
modern medicine. One application is to fit the hypoder- 
mic needle onto a syringe and to then insert the needle 
into a person's body for intra-muscular, subcutaneous, 
or intravenous injection of medications. A hypodermic 
needle entering into a patient's body is invariably con- 
taminated by the patient's blood and body fluids. Follow- 
ing use of the needle, the needle presents a risk to 
physicians, nurses, and other health care personnel 
because the needle might transmit an infection or dis- 
ease to such personnel if it were to accidentally punc- 
ture them. Thus, health care personnel are in constant 
danger of contracting infections and diseases, some of 
which may be deadly. Other potential victims of acciden- 
tal needle punctures include sanitation workers which 
later dispose of garbage containing the hypodermic 
needle. The diseases which may be transmitted by a 
contaminated hypodermic needle include Immune Defi- 
ciency Virus, Hepatitis, Rabies, Kure, Encephalitis, and 
Arbor viruses. The outcome of contracting one of these 
diseases is often fatal because there are no known 
cures for any of these diseases. Often a needle punc- 
ture in a person's skin is so trivial that it remains unrec- 
ognized until the person becomes seriously ill. 

The problem of suffering accidental needle punc- 
tures is well recognized. As a result, enormous inventive 
effort has been devoted to concealing the sharp needle 
point of hypodermic needles. 

The deep-seated central veins, such as subclavian, 
jugular and femoral veins as well as arteries can only be 
accessed by negotiating a guidewire, through the punc- 
turing needle, after disconnecting the syringe. The 
blood gushing out from the needle interferes with the 
visibility and insertion of the guidewire inside the nee- 
dle. The blood also contaminates the area of operation 
and makes the blind insertion procedure even more dif- 
ficult. The risks of needle stick are further multiplied by 
f ree sharp objects, scattered in a limited field. The 
present invention also permits the insertion of the 
guidewire through the plunger itself without removing 
the syringe from the needle, as well as making the pro- 
cedure essentially bloodless. It also avoids the needle 
puncture by retracting the needle even before it comes 
out of the patient's body. 

Summary Of The Invention 

A primary object of the present invention is to 
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improve the needle-syringe-assembly described in U.S. 
Patent No. 5,338,311. 

One object of the present invention is to provide 
such an improved needle-syringe assembly which facil- 
5 itates fabrication, and reduces the cost, of the assembly. 
Still another object of the present invention is to 
provide such an improved needle-syringe assembly 
which facilitates the operation of the assembly, particu- 
larly when it is desired to retract the needle prior to dis- 
10 posing of the needle-syringe assembly. 

Another specific object of this invention is to provide 
an improved needle-syringe-guidewire assembly which 
provides good structural stability for the mechanism that 
is used to insert the guidewire and subsequently retract 
15 the needle after it has been used. 

Yet another object of the present invention is to pro- 
vide such an improved needle-syringe-guidewire 
assembly which facilitates fabrication, and reduces the 
cost, of the assembly. 
20 Still another object of the present invention is to 
provide such an improved needle-syringe-guidewire 
assembly which facilitates the operation of the assem- 
bly, particularly when it is desired to retract the needle 
prior to disposing of the needle-syringe assembly. 
25 Another object of the present invention is to provide 
such an improved needle-syringe assembly which 
improves the acceptability of the assembly by providing 
an external appearance which is virtually the same as 
that of conventional hypodermic needle assemblies 
30 which do not provide for needle retraction. 

A further object of the invention is to provide such 
an improved needle-syringe assembly that may have 
the same number of components as the combination 
syringe and a guidewire introducer needle with a valve 
35 and side port, and also provides needle retraction as an 
added safety feature. 

Other objects and advantages of the invention will 
become apparent upon reading the following detailed 
description and upon reference to the accompanying 
40 drawings. 

In accordance with the present invention, the fore- 
going objectives are realized by providing a needle- 
syringe assembly comprising of an elongated, generally 
cylindrical barrel forming a hollow nozzle located at the 
45 distal end of said barrel and opening into the interior of 
said barrel. A plunger is slidably mounted in the barrel 
and forms a longitudinal cavity. A needle holder carries 
a hollow needle on the distal end thereof, and the nee- 
dle holder is slidably mounted in the longitudinal cavity 
so of the plunger. The needle holder includes a lateral arm 
extending laterally through the plunger cavity to the bar- 
rel. Guide means form a guide surface extending along 
a proximal end portion of the barrel for engaging the lat- 
eral arm of the needle holder and retracting the needle 
55 holder within the barrel in response to relative rotational 
movement between the barrel and the needle holder. 
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Brief Description Of The Drawings 

FIG. 1 is an exploded plan view of a needle-syringe 
assembly embodying the present invention; 
FIG. 2 is an enlarged longitudinal section of the 5 
needle-syringe assembly in FIG. 1 with the needle 
holder in the advanced position; 
FIG. 3 is an enlarged fragmentary longitudinal sec- 
tion through a distal portion of the needle holder of 
the needle-syringe assembly in FIG. 1 ; io 
FIG. 4 is an enlarged view of the needle and needle 
holder assembly shown in FIG. 1 ; 
FIG. 5 is an enlarged fragmentary longitudinal sec- 
tion through a distal portion of the needle-syringe 
assembly in FIG. 2; is 
FIG. 6 is a section taken generally along line 6-6 in 
FIG. 2; 

FIG. 7 is a section taken generally along line 7-7 in 
FIG. 6; 

FIG. 8 is an enlarged exploded perspective view of 20 
the proximal end portion of the barrel of the needle- 
syringe assembly of FIGS. 1-7; 
FIG. 9a is an end elevation of the barrel shown in 
FIG. 8; 

FIG. 9b is a side elevation of the proximal end of the 25 
barrel shown in FIG. 8; 

FIGS. 10 and 11 are longitudinal sections of the 
needle-syringe assembly of FIGS. 1-9 showing the 
available range of axial movement of the plunger 
relative to the barrel ; and 30 
FIG. 12 is a longitudinal se-.tion of the needle- 
syringe assembly of FIGS. 1-11 with the needle 
holder in the retracted position and the needle con- 
cealed by the barrel. 

FIG. 13 is a longitudinal section similar to FIG. 5 but 35 
showing a modified construction of the barrel noz- 
zle; 

FIG. 14 is an enlarged side elevation, partially in 
section, of a modified needle holder for use with the 
barrel nozzle shown in FIG. 13; 40 
FIG. 15 is a side elevation of the proximal end por- 
tion of a modified needle-syringe assembly embod- 
ying the invention; 

FIG. 16 is a side elevation of the proximal end por- 
tion of a barrel for use with the plunger of FIG. 1 5; 45 
FIG. 1 7 is an end elevation of the assembly shown 
in FIG. 16; 

FIG. 18 is an exploded side elevation of the proxi- 
mal end portion of a modified barrel construction: 
FIG. 19 is an enlarged section taken along line 19- so 
19 in FIG. 1; 

FIG. 20 is a side elevation of the proximal end por- 
tion of a modified barrel design; 
FIG. 21 is a section taken along line 21-21 in FIG. 
20; 55 
FIG. 22 is a side elevation, partially in section, of a 
needle-syringe assembly embodying the present 
invention; 

FIG. 23 is a section taken generally along line 23- 



23 of FIG. 22; 

FIG. 24 is a section taken generally along line 24- 

24 in FIG. 23, with the plunger removed; 

FIG. 25 is a plan view of the latching element 
included in the needle-syringe assembly of FIG. 20; 
FIG. 26 is the same view shown in FIG. 23, but with 
the plunger partially retracted; 
FIG. 27 is the same view shown in FIG. 23 with the 
needle holder in the retracted position and the 
plunger in its fully advanced position; 
FIG. 28 is a reduced longitudinal section of the bar- 
rel of the needle-syringe assembly of FIG. 22; 
FIG. 29 is an end elevation of the barrel of FIG. 28; 
FIG. 30 is a reduced side elevation of the guide 
sleeve in the needle-syringe assembly of FIG. 22; 
FIG. 31 is an end elevation of the guide sleeve of 
FIG. 30; 

FIG. 32 is an exploded view of the needle holder 
assembly in the needle-syringe assembly of FIG. 

22; 

FIG. 33 is an enlarged section of the distal end por- 
tion of the left-hand element of the needle holder 
assembly as shown in FIG. 32; 
FIG. 34 is an enlarged section of the distal end por- 
tion of the barrel that receives the needle holder 
assembly of FIGs. 32 and 33; 
FIG. 35 is an enlarged section of the distal end por- 
tion of a modified barrel for receiving a modified 
needle-holder assembly; 

FIG. 36 is a fragmentary longitudinal section of the 
distal end portion of a modified needle holder 
assembly for use with the modified barrel shown in 
FIG. 35; 

FIG. 37 is a side elevation of the plunger in the nee- 
dle-syringe assembly of FIG. 22; 
FIG. 38 is an end elevation of the distal end of the 
plunger of FIG. 37; 

FIG. 39 is an end elevation of the proximal end of 
the plunger of FIG. 37; 

FIG. 40 is a side elevation of a modified plunger for 
use in the needle-syringe assembly of FIG. 22; 
FIG. 41 is an end elevation of the distal end of the 
plunger of FIG. 40; 

FIG. 42 is an end elevation of the proximal end of 
the plunger of FIG. 40; 

FIG. 43 is a side elevation, partially in section, of a 
modified needle-syringe assembly embodying the 
present invention; 

FIG. 44 is the same view shown in FIG. 43 with the 
plunger partially retracted; 
FIG. 45 is the same view shown in FIG. 43 with the 
needle and needle holder retracted and the plunger 
in its fully advanced position; 
FIG. 46 is a side elevation, partially in section, of 
another modified needle-syringe assembly embod- 
ying the present invention; 
FIG. 47 is an end elevation of the proximal end of 
the assembly shown in FIG. 46; 
FIG. 48 is a side elevation of the latch mechanism 
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included in the assembly of FIGs. 46 and 47; 
FIG. 49 is an end elevation of the proximal end of 
another modified needle-syringe assembly embod- 
ying the invention; 

FIG. 50 is a section taken generally along line 50- 5 
50 in FIG. 49; 

FIG. 51 is a side elevation, partially in section, of a 
modified syringe embodying the invention; 
FIG. 52 is an end elevation of the proximal end of 
the barrel in the syringe of FIG. 51 , with the latching w 
element removed; 

FIG. 53 is a partial side elevation of a modified bar- 
rel and latch design; 

FIG. 54 is a section taken generally along line 54- 

54 in FIG. 53; 15 
FIG. 55 is a section taken generally along line 55- 

55 in FIG. 53; 

FIG. 56 is a longitudinal section of a needle- 
syringe-guidewire assembly embodying the 
present invention; 2 o 
FIG. 57 is a reduced side elevation, partially in sec- 
tion, of the assembly shown in FIG. 56; 
FIG. 58 is the same view shown in FIG. 57, but with 
the plunger partially retracted; 

FIG. 59 is the same view shown in FIG. 57 with the 25 

needle holder in the retracted position and the 

plunger in its fully advanced position; 

FIG. 60 is an enlarged side elevation of the plunger 

and needle holder in the assembly of FIGs. 56-60; 

FIG. 61 is an enlarged side elevation of the plunger 30 

in the assembly of FIGs. 56-60; 

FIG. 62 is a section taken generally along line 62- 

62 in FIG. 61; 

FIG. 63 is an end elevation of the plunger of FIG 
61; as 
FIG. 64 is a longitudinal sectional view of the exter- 
nal sleeve in the assembly of FIGs. 56-60; 
FIG. 65 is a longitudinal sectional view of the barrel 
in the assembly of FIGs. 56-60. with the portion of 
the spiral slot in the removed portion of the barrel 40 
shown in broken lines; 

FIG. 66 is a fragmentary longitudinal section of the 
portion of the barrel of FIG. 65 that receives the 
latch mechanism; 

FIG. 67 is a section taken generally along line 67- 45 
67 in FIG. 66; 

FIG. 68 is a longitudinal section of the valve assem- 
bly attached to the needle holder in the assembly of 
FIGs. 56-60, and a side elevation of the guide tubes 
attached to the valve assembly; so 
FIG. 69 is a separate longitudinal section of the 
valve elements of FIG. 68; 
FIG. 70 is a separate longitudinal section of the 
valve housing of FIG : 68; 

FIG. 71 is an end elevation of the housing of FIG. 55 
70; 

FIG. 72 is a separate side elevation of the outer 

g jide tube shown in FIG. 68; 

FIG. 73 is a separate side elevation of the inner 



6 

guide tube of FIG. 68; 

FIG. 74 is a side elevation, partially in section, of a 
modified needle-syringe-guidewire assembly 
embodying the present invention; 
FIG. 75 is a section taken generally along lines 75- 
75 in FIG. 74; 

FIG. 76 is a cross-sectional view similar to FIG. 75 
but illustrating the external sleeve in two different 
positions, and with the cross-sectional hatching 
removed for clarity; 

FIG. 77 is a side elevation, partially in section, of a 
modified needle-syringe-guidewire assembly 
embodying the present invention; 
FIG. 78 is a section taken generally along lines 79- 
79 in FIG. 77; 

FIG. 79 is a cross-sectional view similar to FIG. 78 

but illustrating the open latch; 

FIG. 80 is a perspective view of a needle-syringe 

assembly with guidewire embodying the present 

invention and is fully retracted; 

FIG. 81 is a reduced perspective view of the same 

assembly shown in FIG. 80, with the needle in the 

advanced position; 

FIG. 82 is a reduced perspective view of the same 
assembly shown in FIG. 1, with the needle in its 
advanced position and the plunger partially 
retracted; and 

FIG. 83 is an exploded perspective of the needle- 
syringe assembly of FIGs. 80-82. 

Detailed Description Of The Preferred Embodi- 
ments 

While the invention is susceptible to various modifi- 
cations and alternative forms, specific embodiments 
thereof have been shown by way of example in the 
drawings and will herein be described in detail. It should 
be understood, however, that it is not intended to limit 
the invention to the particular forms disclosed, but on 
the contrary, the intention is to cover all modifications, 
equivalents, and alternatives failing within the spirit and 
scope of the invention as defined by the appended 
claims. Several different modes of the invention, each 
with its own unique features and alternate embodi- 
ments, are described. Permutations and combinations 
of these features will, however, lead to further modes. 

Turning now to the drawings. FIGs. 1-12 illustrate a 
needle-syringe assembly including a barrel 10. a 
plunger 1 1 , a hollow plunger cap 1 2, a hypodermic nee- 
dle 13. and a needle holder 14. The barrel 1 0 is a hollow 
cylinder which terminates in a hollow tapered nozzle 1 5 
at the distal end thereof. The interior of the nozzle 15 
communicates with the hollow interior of the tubular 
body portion of the barrel 10. The proximal portion of 
the barrel having the enlarged diameter provides a suf- 
ficient length to accommodate retraction of the needle 
holder 14 through a distance that is sufficient to draw 
the entire length of the needle 13 inside the barrel. An 
outwardly extending flange 16 near the proximal end of 
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the barrel 10 facilitates gripping of the syringe with the 
user's fingers when it is desired to move the plunger 1 1 
relative to the barrel 1 0. 

The proximal end of the plunger 1 1 forms a knob 20 
that can be grasped by a user to effect linear or rotary 
movement of the plunger 11 relative to the barrel 10. 
The periphery of the knob 20 is serrated to facilitate 
gripping of the knob for rotary movements of the 
plunger The distal end of the plunger 11 forms a head 
21 to accommodate the hollow rubber plunger cap 12. 
The outside diameter of the resilient cap 12 is reduced 
in the central portion so that the cap engages the inside 
wall of the barrel 10 only at the pliable margins of the 
ends of the cap. The diameter of the engaging end por- 
tions of the cap 1 2 is slightly larger than the inside diam- 
eter of the barrel 10 so that the cap presses firmly 
against the inside wall of the barrel to form an air-tight 
and liquid-tight seal at the cap/barrel interface. The 
inner margins of the cap 12 make a similar tight contact 
with the outer surface of the needle holder 1 4. The distal 
end 22 of the cap 12 is conical to conform to the conical 
distal end 23 of the inside surface of the barrel 10 when 
the plunger 1 1 is fully advanced within the barrel. 

The head 21 of the plunger 1 1 is configured to fit 
tightly within the hollow plunger cap 12. With the cap 12 
locked onto the head 21 of the plunger, the flat proximal 
end 24 of the cap abuts the flat surface of a circular disc 
25 at the base of the plunger head 21 . Due to the air- 
tight and liquid-tight seal between the plunger cap 12 
and the barrel 10, as well as the needle holder 14, 
advancing movement of the plunger 1 1 inside the barrel 
1 0 creates pressure in the interior of the barrel between 
the plunger cap and the distal end of the barrel. Simi- 
larly, retracting movement of the plunger 1 1 creates a 
vacuum in that portion of the barrel interior. 

The hypodermic needle 13 projects from the distal 
end of the elongated needle holder 14, which is detach- 
ably interlocked to the barrel 10. Prior to use of the nee- 
dle-syringe assembly, the needle 13 is covered by a 
protective cap (not shown) which prevents needle pricks 
and preserves sterility prior to use. Both the needle 13 
and the needle holder 14 are hollow, and the interior of 
the hollow needle 13 communicates with the interior of 
the barrel 10 through an aperture 26 in the side walls of 
the needle 13 and the needle holder 14 (FIGs. 3 and 5). 
Prior to and during use of the needle-syringe assembly 
for withdrawal of blood and insertion of the guidewire 
(hereafter referred to as "normal use"), the aperture 26 
is positioned at the base of the barrel nozzle 15 (FIG. 5). 
within a small cylindrical cavity 27. The aperture 26 per- 
mits blood to enter or exit from the barrel 10 via the nee- 
dle 13 and the needle holder 14. 

During normal use of the needle-syringe assembly, 
the needle holder 14 is locked to the barrel 10, and the 
plunger 1 1 and its cap 12 are free to slide longitudinally 
back and forth along the needle holder. The needle 
holder 14 includes a metal tube 40 and an L-shaped 
metal rod 30 having a longitudinal body portion 31 
extending coaxially through the tube 40 within the barrel 



10, and a lateral arm 32 extending radially across the 
barrel. 

To permit relative sliding movement between the 
plunger 1 1 and the needle holder 14 in the longitudinal 

5 direction, the needle holder is mounted in a longitudinal 
channel 33 formed as an integral part of the plunger 1 1 
Multiple pairs of resilient retaining elements 34 (FIG. 1) 
project toward each other from the opposed walls of the 
channel 33 to hold the needle holder 14 within the chan- 

w nel. These retaining elements 34 are deflected into 
adjacent recesses 35 during insertion of the needle 
holder 14 into the channel 33. and then the elements 34 
spring back to their original positions (FIG. 15) after the 
needle holder is in place. It will be noted that the 

15 opposed walls of the channel 33 extend all the way to 
the inside wall of the barrel 1 0 (see FIG. 7), thereby con- 
straining the lateral arm 32 of the needle holder against 
any angular or rotational displacement relative to the 
plunger 11. That is, the plunger 11 and the needle 

20 holder 14 can rotate only in unison with each other, 
although they are free to move independently of each 
other in the longitudinal direction. At the proximal end of 
the needle holder a pair of locking detents (described 
below) lock the arm and plunger after retraction is com- 

25 plete. 

A major portion of the stainless steel rod 30 is 
encased in a hypodermic stainless steel tube 40 which 
extends beyond the distal end of the rod 30 and over- 
laps a portion of the needle 13 (see FIGs. 3-5). The 

30 opposed ends of the needle 13 and the rod 30 are sep- 
arated slightly from each other, and the intervening 
space is surrounded by the stainless steel tube 40 to 
form a cavity 41 through which fluids pass between the 
hollow interiors of the needle 13 and the barrel 10 (see 

35 FIGs. 3-5). The aperture 26 mentioned previously is 
formed in this portion of the tube 40. 

The distal end of the tube 40 abuts a shoulder on a 
plastic insert 42 bonded to that portion of the needle 
that is within the barrel nozzle 15. This insert 42 fits 

40 tightly against the inside surface of the nozzle 15, and 
these mating surfaces of the insert 42 and the nozzle 1 5 
are tapered to from a conventional locking luer taper 
(typically 6% of the diameter). Specifically, the inside 
surface of the nozzle 15 forms a locking female luer 

45 taper 43, and the outside surface of the insert 42 forms 
a locking male luer taper 44. In one embodiment, the 
inside diameter of the nozzle 1 5 varies from 0.0737 inch 
at the proximal end of the taper to 0.062 inch at the dis- 
tal end of the taper. The longitudinal distance between 

so the two inside diameters is 0.1875 inch. The diametric 
difference between the two diameters forms a taper in 
the nozzle 15 which is conventionally known as a lock- 
ing female luer taper, and the angle formed by the dia- 
metric difference is conventionally known as a locking 

55 taper angle. 

The locking surfaces 43 and 44 are engaged during 
the assembly of the needle syringe, when the plunger 
1 1 and the needle holder 14 are inserted into the barrel 
10 through the open distal end of the barrel. The result- 
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ing locking luer taper can be released only by the appli- 
cation of simultaneous axial and rotational forces. If 
desired, the tube 40 can be extended through the barrel 
nozzle and the taper formed on the distal end of the 
metal barrel rather on a plastic insert. 5 

The proximal end of the needle holder 14 is also 
locked to the barrel 10, via the lateral arm 32 of the 
metal rod 30. As can be seen in FIGs. 6 and 7, this arm 
32 extends radially beyond the plunger and fits into 
latching hole 45 in the barrel wall. This locking engage- w 
ment of the arm 32 with the barrel wall can be released 
only by moving the arm 32 in a radial direction until the 
outer end of the arm clears the inside surface of the bar- 
rel wall. 

During normal use of the needle-syringe assembly, is 
the barrel 10 and the needle holder 14 are held station- 
ary and the plunger 1 1 is free to move relative to both 
the barrel 10 and the needle holder 14 (see FIGs. 10 
and 1 1). Advancing movement of the plunger 1 1 is lim- 
ited by contact of the plunger cap 12 with the end wall 20 
23 of the barrel 10, as shown in FIG. 10. Retracting 
movement of the plunger is limited by contact of the 
plunger cap 12 with the arm 32. The needle holder 1.4 is 
locked to the barrel 10 by virtue of the taper lock 
between the distal portion of the needle holder and the 25 
barrel nozzle 15, and the locking engagement of the lat- 
eral arm 32 in the wall of the barrel. Alternatively, the 
needle holder can be locked to the nozzle by a threaded 
connection, as described in greater detail below. The 
plunger 1 1 is also free to move longitudinally relative to 30 
the needle holder 14, as illustrated in FIG. 11, because 
the needle holder is not locked to the plunger in that 
direction. The locking of the lateral arm 32 to the barrel 
wall prevents rotational movement of the plunger as well 
as the needle holder, and also prevents the plunger 35 
from being accidentally pulled out. As long as the lateral 
arm 32 of the needle holder is engaged with the barrel 
wall, the needle-syringe assembly is in its normal oper- 
ating mode. 

Following normal use of the needle-syringe assem- 40 
bly, the entire needle 13 can be retracted into the 
plunger 1 1 and the barrel 10. This requires axial move- 
ment of the needle holder 14 within the barrel 10 toward 
the proximal end thereof, which in turn requires that the 
needle holder 14 be unlocked from the barrel. Thus, to 45 
initiate retraction of the needle holder 14. the arm 32 is 
unlatched from the barrel 10 by pressing inwardly on a 
flat portion 51 of a resilient collar 50 captured in a 
groove 52 in the outer surface of the barrel. This causes 
a radial pin 53 extending inwardly from the flat portion so 
51 to enter the latching hole 45 in the barrel wall, engag- 
ing the outer end of the arm 32 and forcing it inwardly 
(see FIGs. 6 and 7). This can also be done by pushing 
directly on the arm with the user's finger, if a concave 
depression is formed around the latching hole 45. as 55 
described in more detail below. This inward force 
causes the body of the needle holder adjacent the arm 
32 to retract, as illustrated in FIG. 6. which in turn moves 
tne arm 32 inwardly far enough to clear the inner sur- 



face of the barrel wall. If desired, the opposed surfaces 
of the collar 50 and the barrel 10 may be provided with 
mating projections and recesses to hold the collar on 
the barrel, and the collar may even be adhesively 
bonded to the barrel. 

To enable the rod 31 to disengage by moving later- 
ally, the narrow wall 36 which forms the base of the 
channel 33 is cut transversely at 54 and then slit longi- 
tudinally along both edges from the cut 54 to a point just 
slightly spaced from the knob 20 (see FIG. 1). This 
transverse cut 54 and the longitudinal slits form a spring 
finger 55 which bears against the proximal end of the 
longitudinal portion of the rod 31 at all times, while per- 
mitting the rod 31 to be displaced laterally or trans- 
versely within the barrel 1 0. 

While the flat portion of the collar 50 is pressed 
inwardly against the barrel 10 to release the arm 32 
from the barrel wall, the plunger knob 20 is turned to 
rotate the plunger 1 1 counterclockwise (as viewed from 
the proximal end) relative to the barrel. As the plunger is 
rotated, the needle holder 14 rotates in unison with the 
plunger because the arm 32 is captured between the 
opposed parallel walls of the channel 32 in which the 
needle holder is mounted in the plunger. Rotation of the 
needle holder 14 relative to the barrel (1) retracts the 
needle holder within the plunger by the camming action 
of the spiral guide surface 60 acting on the arm 32, and 
(2) releases the locking luer taper at the distal end of the 
barrel nozzle 15 due to the resulting compound rota- 
tional and longitudinal forces applied to the tapered sur- 
faces 43 and 44. As the rotation continues, the arm 32 
traverses the entire length of the spiral surface 60, 
thereby retracting the entire needle holder 14 through 
the corresponding axial distance within the plunger 1 1 
(see FIG. 12). Of course, the needle 13 is retracted 
along with the needle holder 14, and thus the needle is 
retracted completely within the barrel nozzle 10 and the 
plunger 11, as illustrated in FIG. 12. 

In this illustrative embodiment, the spiral guide sur- 
face 60 is formed by a spiral slot 61 in a sleeve 62 fitted 
inside the distal end portion of the barrel 10, and 
attached to the barrel. The illustration of the slot 61 is 
simplified in most of the drawings by the use of straight 
lines, but it will be understood that the spiral slot has a 
constant rate of curvature, as shown in FIG. 8. The por- 
tion of the barrel 10 that receives the sleeve 62 has a 
slightly larger diameter than the central portion of the 
barrel, and the sleeve 62 has the same inside diameter 
as the central portion of the barrel. Alternatively, a spiral 
channel can be molded as a part of the inside wall of the 
end portion of the barrel that has the slightly larger 
diameter. 

To attach the sleeve 62 to the barrel 10, a pair of 
tabs 63a, 63b extend outwardly from opposite sides of 
the sleeve 62 into a pair of complimentary notches 64a, 
64b in the distal end of the barrel. To lock the sleeve to 
the barrel longitudinally as well as rotationally, the tabs 
63 and notches 64 have complimentary dovetail 
shapes. Each tab is bifurcated by a central slot so that 
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the tapered sides of the tab can be displaced toward 
each other during the insertion of the tabs in the 
notches. Then when the tabs 63 resume their original 
shapes after being inserted into the notches 64, the two 
parts are securely locked together in both the longitudi- 5 
nal and circumferential directions. 

To ensure that the spiral slot 61 in the sleeve 62 is 
always properly aligned with the locking holes in the 
barrel 10, the two tabs 63a, 63b and the two notches 
64a, 64b have different widths, as can be seen in FIG. 10 
9a. Thus, the locking hole 45 in the barrel 1 0 will always 
be aligned with the distal end of the spiral slot 61 . The 
same effect may be achieved with the use of asymmet- 
rical tabs of equal width. 

Because the distal end of the spiral slot 61 is pre- 15 
cisely registered with the latching hole 45 in the barrel 
wall, the arm 32 can pass through the slot 61 to gain 
access to the latching hole. When the arm 32 is disen- 
gaged from the latching hole 45, by manipulation of the 
collar 50 as described above, the arm still passes 20 
through the spiral slot 61, but the outer end of the arm 
now rides on the inside surface of the wall of the barrel 
10 as the arm is cammed along the slot (see FIG. 6). 
The longitudinal portion of the rod 31 remains against 
the spring finger 55 during this movement of the arm 32 25 
along the spiral slot 61 . The retraction length is equal to 
the linear length of the spiral between the centers of the 
two holes 45 and 66. 

At the distal end of the spiral slot 61 , the end of the 
arm 32 snaps into a detent notch 65 (FIGS. 2 and 8) 30 
formed by the walls of the slot so that the user feels the 
end of the needle retraction. At the same time, the outer 
end of the arm 32 enters a locking aperture 66 in the 
barrel wall. The arm 32 is forced into the locking aper- 
ture 66 by the inherent spring force of the rod itself, as 35 
well as the force of the spring finger 55, which increases 
toward the base of that finger. Then if the user attempts 
to turn the plunger knob 20 in the opposite direction, 
such attempt is met with firm resistance. This is a safety 
feature to prevent the needle from being ^turned 40 
beyond the end of the barrel nozzle, and to diccourage 
re-use of the needle. 

A pair of resilient locking fingers 67 are formed in 
the opposed walls of the channel 33 near the proximal 
end thereof to prevent the plunger from being withdrawn 45 
from the barrel 10 after the needle holder has been 
retracted. The arm 32 deflects the fingers 67 into adja- 
cent recesses as the arm is retracted past the fingers, 
but the arm 32 then blocks any effort to retract the 
plunger over the needle holder. so 

To operate the needle-syringe assembly, the pro- 
tective cap is removed from the needle 13, and the 
required amount of medication is aspirated into the bar- 
rel 10. Next, the injection site on the body of a patient is 
determined and the skin is cleaned with an antiseptic 55 
solution. Following percutaneous entry of the needle 
into the patient, location of the needle tip in the vein ^ 
confirmed by aspirating a small amount of blood into the 
transparent barrel 10. The plunger 1 1 is than advanced 



to force the medication from the barrel 10 into the vein. 
After the medication is administered, the needle 13 is 
withdrawn from the patient, the flat portion 51 of the col- 
lar 50 is pressed inwardly against the barrel 10, and the 
plunger knob 20 is rotated counterclockwise until the 
user feels the arm 32 snap into the locking aperture 66 
and the detent 65 at the end of the spiral slot 61 . The 
spiral slot 61 may alternatively be configured to require 
clockwise, instead of counterclockwise, rotation of the 
plunger knob 20. With the needle 13 completely 
retracted inside the barrel 10, the needle-syringe 
assembly can be safely discarded in its entirety. 

FIGS. 13 and 14 illustrate a modified construction 
for locking the distal end of the needle holder 1 4 to the 
barrel nozzle 15. In this design the plastic insert 42 is 
modified to form a pair of integral lugs 71 and 72 which 
thread into a threaded inside surface 73 in the barrel 
nozzle 15. When the plunger 1 1 is inserted into the bar- 
rel 10 and advanced to the distal end of the barrel, the 
distal end of the needle holder 14 carried in the plunger 
enters the nozzle 15. The plunger is automatically 
rotated by the advancing movement of the arm 32 
through the spiral slot 61, and thus the lugs 71,72 are 
automatically threaded into the nozzle 15. Similarly, 
when the needle is subsequently retracted, the retract- 
ing movement of the arm 32 through the spiral slot 61. 
and the consequent rotation of the needle holder 14, „ 
threads the lugs 71 .72 out of the barrel nozzle. 

FIGS. 15-17 illustrate a modified plunger and barrel 
design in which the spiral guide surface is formed by the 
plunger rather than the barrel. Thus, the proximal end of 
the plunger 80 includes a hollow cylindrical section 81 
adjacent the knob 20, and the wall of this section forms 
a spiral slot 82. The needle holder arm 32 extends radi- 
ally outwardly through the slot 82 and into a generally 
linear channel 83 in the adjacent wall of the barrel 10. 
Latching holes 84 and 85 are formed in the barrel wall at 
opposite ends of the channel 83. When the arm 32 is 
released from the forward latching hole 82, the plunger 
is turned to move the end of the arm 32 into the channel 
83. The arm 32 moves through the hole 82 until it 
engages the side of the longitudinal section of the chan- 
nel 83. which then permits longitudinal but not rotational 
movement of the needle holder as the plunger contin- 
ues to be turned. Thus, the spiral slot 82 in the plunger 
acts as a camming surface to urge the arm 32 along the 
channel 83, thereby retracting the needle 13 into the 
barrel 10 and ultimately locking it to the barrel margin as 
described for the first embodiment. 

FIG. 18 illustrates a modified design for locking the 
barrel 62 to the barrel 10. In this case the outside wall of 
the barrel sleeve 62a forms a resilient lip 90 which 
snaps into a complementary groove 91 in the inside wall 
of the barrel body 10a. During sliding movement of the 
sleeve 62a through the barrel 10a, the lip 90 is bent into 
an adjoining groove 92 in the sleeve. The interlocking of 
the lip 90 and t*ie groove 91 prevent relative longitudinal 
movement betv"°en the sleeve and the barrel. A locking 
tab, of the type aescribeH above, can be provided to lock 
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the two members against rotational movement. 

FIGS. 20 and 21 show a modified design for the 
proximal end of the barrel 10. This modified barrel 10b 
eliminates the need for the collar 50 by providing a cir- 
cular depression around the latching hole 45. This 5 
depression 95 allows a user s finger to engage the end 
of the lateral arm 32 and to press the arm inwardly to 
disengage it from the latching hole 45. The plunger is 
then turned relative to the barrel while the arm 32 is 
pressed inwardly, to initiate the retracting movement of w 
the needle holder. 

Turning now to FIGs. 22-34 and 37-39 another nee- 
dle-syringe assembly is illustrated including a barrel 
1 10, a plunger 1 1 1 , a hollow plunger cap 1 12, a hypo- 
dermic needle 1 13, and a needle holder 114. The barrel is 
110 is a hollow cylinder which terminates in a hollow 
tapered nozzle 1 15 at the distal end thereof, and has a 
slightly enlarged diameter along a proximal end portion 
1 16. The interior of the nozzle 115 communicates with 
the hollow interior of the tubular body portion of the bar- 20 
rel 110. An outwardly extending flange 117 near the 
proximal end of the barrel 110 facilitates gripping of the 
barrel with the user's fingers when it is desired to move 
the plunger 1 1 1 relative to the barrel 110. 

The purpose of the enlarged diameter of the proxi- 25 
mal end portion 116 of the barrel 110 is to accommo- 
date a sleeve 118 incorporating a spiral slot 119 within 
its wall and without encroaching on the inner diameter 
of the entire syringe. As will be described below, this 
spiral slot 1 19 provides an internal retraction track for 30 
the needle holder 1 14 and the hypodermic needle 113. 
The sleeve 118 and its spiral slot 119 extend along a 
sufficient length to accommodate retraction of the nee- 
dle holder 114 through a distance that is sufficient to 
draw the entire length of the needle 1 13 inside the bar- 35 
rel 110, as described in more detail below. The outer 
surface of the barrel 110 preferably contains gradua- 
tions (not shown) indicating the volume level of fluid in 
the barrel. These graduations take into account the vol- 
ume of the internal components such as the needle 40 
holder 114. 

The proximal end of the plunger 1 1 1 forms a knob 
120 that can be grasped by a user to effect linear or 
rotary movement of the plunger 1 1 1 relative to the bar- 
rel 110. The periphery of the knob 120 is serrated to 45 
facilitate gripping of the knob for rotary movements of 
the plunger. The distal end of the plunger 1 1 1 forms a 
head 121 to accommodate the hollow rubber plunger 
cap 1 1 2. The outside diameter of the resilient cap 1 1 2 is 
reduced in the central portion so that the cap engages 50 
the inside wall of the barrel 110 only at the pliable mar- 
gins of the ends of the cap. The diameter of the engag- 
ing end portions of the cap 1 12 is slightly larger than the 
inside diameter of the barrel 1 1 0 so that the cap presses 
firmly against the inside wall of the barrel to form an air- 55 
tight and liquid-tight seal at the cap/barrei interface. The 
inner margins of the cap 112 make a similar tight con- 
tact with the outer surface of the needle holder 1 14. The 
distal end 1 22 of the cap 1 1 2 is conical to conform to the 



conical distal end 123 of the inside surface of the barrel 

1 10 when the plunger 1 1 1 is fully advanced within the 
barrel. 

The head 121 of the plunger 1 1 1 is configured to fit 
tightly within the hollow plunger cap 112. With the cap 
112 locked onto the head 121 of the plunger, the flat 
proximal end 124 of the cap abuts the flat surface of a 
circular disc 125 at the base of the plunger head 121. 
Due to the air-tight and liquid-tight seal between the 
plunger cap 1 12 and the barrel 1 10, as well as the nee- 
dle holder 1 14, advancing movement of the plunger 1 1 1 
inside the barrel 110 creates pressure in the interior of 
the barrel between the plunger cap and the distal end of 
the barrel. Similarly, retracting movement of the plunger 

1 1 1 creates a vacuum in that portion of the barrel inte- 
rior. 

The hypodermic needle 1 13 is mounted on the dis- 
tal end of the elongated needle holder 114, which is 
detachably interlocked to the barrel 1 10. Prior to use of 
the needle-syringe assembly, the needle 1 13 is covered 
by a protective cap (not shown) which prevents needle 
pricks and preserves sterility prior to use. Both the nee- 
dle 1 13 and the distal portion of the needle holder 114 
are hollow, and the interior of the hollow needle 113 
communicates with the interior of the hollow distal por- 
tion of the needle holder 114. The needle holder 114 
farther communicates with the interior of the barrel 110 
through an aperture 126 in the side wall of the hollow 
portion of the needle holder 1 14 (FIGs. 25 and 27). Prior 
to and during use of the needle-syringe assembly for 
injection of medicine or withdrawal of blood (hereafter 
referred to as "normal use"), the aperture 126 is posi- 
tioned at the base of the barrel nozzle 115 (FIG. 27), 
sometimes within a small cylindrical cavity 127. The 
aperture 26 permits blood or medicine to enter or exit 
from the barrel 1 10 via the needle holder 1 14 and the 
needle 113. 

During normal use of the needle-syringe assembly, 
the needle holder 1 14 is locked to the barrel 110, and 
the plunger 1 1 1 and its cap 1 12 are free to slide longitu- 
dinally back and forth along the needle holder. The nee- 
dle holder includes a metal tube 140 an L-shaped metal 
rod 130 having a longitudinal body portion 131 extend- 
ing coaxially through the tube 140 to the aperture 126, 
and the lateral arm 132 extending radially across the 
barrel 110 to the proximal end of the rod 130. Multiple 
pairs of resilient retaining elements 134 (FIG. 37) 
project toward each other from the opposed walls of 
channel 133 to hold the needle holder 114 within the 
channel. These retaining elements 134 are deflected 
into adjacent recesses during insertion of the needle 
holder 1 14 into the channel 133, and then the elements 
134 spring back into their original positions after the 
needle holder is in place. It will be noted that the 
opposed walls of channel 133 extend all the way to the 
inside wall of the barrel 110 (see FIG. 39), thereby con- 
straining the lateral arm 132 of the needle holder 
against any angular or rotational displacement relative 
to the plunger 111. That is, the plunger 1 1 1 and the nee- 
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die holder 1 14 can rotate only in unison with each other, 
although they are free to move independently of each 
other in the longitudinal direction. At the proximal end of 
the needle holder, a locking detent (described below) 
locks the arm and plunger together to prevent relative 5 
longitudinal movement after retraction is complete. 

A major portion of the stainless steel rod 130 is 
encased in stainless steel hypodermic tube 140 which 
extends beyond the distal end of the rod 130 and over- 
laps a portion of the needle 1 13. The opposed ends of 
the needle 1 13 and the rod 130 are separated slightly 
from each other, and the intervening space is sur- 
rounded by the stainless steel tube 1 40 to form a cavity 
141 through which fluids pass between the hollow inte- 
riors of the needle 1 13 and the barrel 110. The aperture 
1 26 mentioned previously is formed in this portion of the 
tube 140. 

To lock the needle holder 1 14 to the barrel 110. the 
outer surface of the distal end portion of the metal cover 
tube 140 is ground (e.g., by centerless grinding) to form 
a tapered surface 1 40a which mates with a complemen- 
tary tapered surface 1 1 5a on the inside wall of the barrel 
nozzle 115. These tapered surfaces 140a and 1 15a are 
locking luer tapers, and the angle of the taper (typically 
6% of the diameter) is conventionally known as a lock- 
ing taper angle. In one embodiment, the taper has a 
length between about 0.185 and about 0.250 inch with 
a diameter of 0.094 inch at one end and a diameter of 
0.082 inch at the other end. 

The locking surfaces 115a and 140a are engaged 
during assembly of the needle syringe, when the 
plunger 1 11 and needle holder 1 14 are inserted into the 
barrel 1 10 through the open proximal end of the barrel. 
The resultant locking luer taper can be released only by 
the application of simultaneous axial and rotational 
forces. 

The proximal end of the needle holder 1 14 is also 
locked to the barrel 110, via the lateral arm 132 of the 
metal rod 1 30. This arm 1 32 extends radially beyond the 
plunger and fits into the spiral slot 1 1 9 in the sleeve 1 18. 
The arm 132 can be locked to the barrel 1 10 at either 
end of the spiral slot 1 19 and, when so locked, permits 
only reciprocal linear movement of the plunger 1 1 1 , to 
create vacuum to withdraw medication or blood and 
pressure to deliver medication to the patient via the 
hypodermic needle. When the arm 132 is locked at 
either end of the slot 119. the plunger 111 cannot be 
rotated within the barrel 110. 

When the user desires to retract the hypodermic 
needle 113 within the barrel-plunger assembly, a 
mechanical latch 1 50 is manually actuated to unlock the 
arm 132 and thereby permit rotation of the plunger 1 1 1 
relative to the barrel 1 10. This relative rotation retracts 
and locks the needle-needle holder assembly within the 
barrel-plunger assembly. For the needle and needle 
holder to be moved to the retracted position, the plunger 
1 1 1 can be in any desired position, e.g., to permit blood 
or medication to be retained in the syringe. 

A latch mechanism 150 of FIGs. 22-27 includes an 



arcuate locking plate 151 and an integral handle 152 
mounted for sliding movement within a short longitudi- 
nal slot 153 in the wall of the barrel 110. The free end of 
the plate 151 is angled to match the slope of the side 
walls of the spiral slot 1 19. and the plate slides back and 
forth within a slot 154 formed in the sleeve 118 and 
opening into the slot 119 adjacent the distal end of the 
slot. The inner and outer radii r1 and r2 of the plate 151 
match those of the sleeve 1 18 (see FIG. 23) to ensure 
that the locking plate 151 fits precisely into the slot 154 
in the sleeve 1 18 and cannot fall inside the barrel cavity 
to obstruct movement of the plunger 1 1 1 , in either the 
locked or unlocked position of the latch. As can be seen 
in FIG. 23, the locking plate 151 and the handle 152 are 
offset from each other in the radial direction so that the 
handle rides on the outer surface of the barrel 1 10. This 
outer handle surface is serrated to facilitate movement 
thereof with the user's finger or thumb. 

The latch 150 can be opened or closed by linear 
movement of the locking plate 151 via the handle 152. 
During normal use, the needle holder arm 132 is posi- 
tioned at the distal end of the spiral slot 119 and the 
locking plate 151 is advanced into the spiral slot 1 19 to 
close the slot and retain the arm 1 32 at the distal end of 
the slot 1 1 9. This locks the needle holder 1 1 4 in the nor- 
mal operative mode in which only linear reciprocal 
movement of the plunger 1 1 1 is permitted. Because the 
locking plate 151 blocks the spiral slot 119. the needle 
holder 1 14 cannot rotate and thus cannot travel along 
the spiral slot 1 19 for retraction of the hypodermic nee- 
dle 113. When it is desired to retract the needle, the 
latch handle 1 52 is retracted toward the distal end of the 
syringe, thereby opening the spiral slot 1 19 and permit- 
ting rotation of the plunger 1 1 1 and retraction of the 
needle holder 114 by movement of the arm 132 along 
the spiral slot. 

It will be appreciated that when the latch 150 is 
retracted to open the spiral slot 1 19 and thereby unlock 
the arm 132. the plunger can be in any desired longitu- 
dinal position. That is, the plunger can be fully 
advanced, fully retracted, or at any intermediate posi- 
tion. This is advantageous because it might be desired 
to retract the needle after only a portion of a dose of 
medication has been injected into the patient, or it might 
be desired to retain a portion of a blood sample with- 
drawn from a patient within the syringe. To prevent the 
leakage of any fluid contained within the syringe at the 
time the needle is retracted, it is preferred to provide a 
latex seal (not shown) at the end of the nozzle 115. 

To ensure retention of the end portion of the arm 
132 within the spiral slot 119 during retracting move- 
ment of the needle holder 1 14, the plunger 1 1 1 includes 
an integral circular retaining plate 155. The diameter of 
this plate 155 matches the inside diameter of the guide 
sleeve 1 18 so that it tends to maintain the desired circu- 
lar shape of the inside wall of the sleeve 118. Stresses 
exerted on the wall of the barrel during use can tend to 
distort the desired circular configuration of the sleeve 
118, and if the distortion becomes large enough, the 
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arm 132 can escape from the spiral slot 119. With the 
retainer plate 155 riding on the inside wall of the sleeve 
118, however, such excessive distortion is prevented, 
and thus retention of the arm 132 within the spiral slot 
119 is ensured. Of course, in addition to the retainer 5 
plate 155, the longitudinal ribs of the plunger also glide 
on the inside wall of the sleeve 11 8 at approximately 90° 
intervals from each other, and thus further ensure that 
the sleeve 118 retains its desired circular configuration. 

During normal use of the needle-syringe assembly, w 
the barrel 110 and the needle holder 114 are held sta- 
tionary, and the plunger 1 1 1 is free to move relative to 
both the barrel 110 and the needle holder 114. Advanc- 
ing movement of the plunger 1 1 1 is limited by contact of 
the plunger cap 1 12 with the end wall of the barrel 110, is 
as shown in FIG. 22. Retracting movement of the 
plunger 1 11 is limited by contact of the plunger disc 1 25 
with the arm 132. If desired, stop members may be pro- 
vided on the inside surface of the barrel to engage the 
disc 125 on the distal side of the latch opening, to fur- 20 
ther protect against the leakage of fluids through the 
latch opening in the barrel wall. The needle holder 114 
is locked to the barrel 110 by virtue of the taper lock 
between the distal portion of the needle holder and the 
barrel nozzle 115, and the locking engagement of the 25 
lateral arm 132 in the wall of the barrel. Alternatively, the 
needle holder can be locked to the nozzle by a threaded 
connection. The plunger 1 1 is also free to move longitu- 
dinally relative to the needle holder 114, as illustrated in 
FIG. 26, because the needle holder is not locked to the 30 
uiunger in that direction. The locking of the lateral arm 
1 32 to the barrel wall prevents rotational movement of 
the plunger as well as the needle holder, and also pre- 
vents the plunger from being accidentally pulled out. As 
long as the lateral arm 132 of the needle holder is 35 
locked to the barrel wall, the needle-syringe assembly is 
in its normal operating mode. 

Following normal use of the needle-syringe assem- 
bly, the needle 11 3 can be retracted into the plunger 1 1 1 
and the barrel 1 10. This requires axial movement of the 40 
needle holder 1 14 within the barrel 1 10 toward the prox- 
imal end thereof, which in turn requires that the needle 
holder 1 14 be unlocked for movement along the spiral 
slot 1 19. Thus, to initiate retraction of the needle holder 
1 14, the arm 132 is unlocked by retracting the locking 45 
plate 151. 

After the latching plate 151 has been retracted, the 
plunger knob 120 is turned to rotate the plunger 111 
clockwise (as viewed from the proximal end) relative to 
the barrel. As the plunger is rotated, the needle holder so 

114 rotates in unison with the plunger because the arm 
132 is captured between the opposed parallel walls of 
the channel 132 in which the needle holder is mounted 
in the plunger. Rotation of the needle holder 1 1 4 relative 

to the barrel (1) retracts the needle holder within the 55 
plunger by the camming action of the wall of the spiral 
slot 119 acting on the arm 132, and (2) releases the 
lockirn luer taper at the distal end of the barrel nozzle 

115 due to the resulting compound otational and longi- 



tudinal forces applied to the tapered surfaces 1 15a and 
140a. As rotation continues, the arm 132 traverses the 
entire length of the spiral slot 1 19, thereby retracting the 
entire needle holder 1 14 through a corresponding axial 
distance within the plunger 1 1 1 (see FIG. 27). Of 
course, the needle 1 13 is retracted along with the nee- 
dle holder 114, and thus the needle is retracted com- 
pletely within the barrel nozzle 1 10 and the plunger 111, 
as illustrated in FIG. 27. 

In an illustrative embodiment the spiral slot 119 is 
formed in a sleeve 1 18 fitted inside a distal end portion 
of the barrel 1 10, and attached to the barrel. The spiral 
slot preferably has a constant rate of curvature along its 
length. The portion of the barrel 1 10 that receives the 
sleeve 1 18 has a slightly larger diameter than the cen- 
tral portion of the barrel, and the sleeve 118 has the 
same inside diameter as the central portion of the bar- 
rel. Alternatively, a spiral channel can be molded as a 
part of the inside wall of the end portion of the barrel 
that has the slightly larger diameter. The illustrative 
syringe need not be any longer than a conventional 
syringe because conventional syringes are made longer 
than required to provide more than the desired fluid vol- 
ume, so as to avoid inadvertent withdrawal of the 
plunger and the resultant spillage of the syringe con- 
tents. The extra barrel length also accommodates the 
user's fingers in the space between the plunger knob 
and the finger flanges. The present invention permits 
the extension of the barrel length in this area to be used 
for the needle-retracting mechanism. 

To attach the sleeve 118 to the barrel 110, three 
tabs 118a, 118b. 118c extend radially outwardly from 
the sleeve 1 1 8 into complementary notches 1 1 0a, 1 1 0b, 
1 10c in the distal end of the barrel. To lock the sleeve to 
the barrel longitudinally as well as rotationally, four fin- 
gers 118d - 118g on opposite sides of the sleeve 118 
snap into complementary recesses 1 10d - 11 Og on the 
inside wall of the barrel. 

At the distal end of the spiral slot 1 1 9, the end of the 
arm 132 snaps into a detent notch 119a (FIGs. 22, 26 
and 27) formed by the walls of the slot so that the user 
feels the end of the needle retraction, as a click. Then if 
the user attempts to turn the plunger knob 120 in the 
opposite direction, such attempt is met with firm resist- 
ance. This is a safety feature to prevent the needle from 
being returned beyond the end of the barrel nozzle, and 
to discourage re-use of the needle. 

A pair of resilient locking fingers 156 (FIG. 37) are 
formed in the opposed walls of the channel 1 33 near the 
proximal end thereof to prevent the plunger 1 1 1 from 
being withdrawn from the barrel 110 after the needle 
holder 114 has been retracted. The arm 132 deflects 
the fingers 156 into adjacent recesses as the arm is 
retracted past the fingers, but the arm 132 then blocks 
any effort to retract the plunger 1 1 1 over the needle 
holder 114. 

FiGs. 40-42 illustrate a modified plunger for use 
with a needle holder having a larger diameter than the 
needle holder used with the plunger of FIGs. 37-39. For 
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example, the relatively thin needle holder of FIG. 32 can 
be used in the plunger of FIGs. 37-39, and the larger- 
diameter needle holder of FIG. 36 can be used in the 
plunger of FIGs. 40-42. It will be noted that the passage- 
way 133 is wider in the plunger of FIGs. 40-42 than in 
the plunger of FIGs. 37-39. Similarly, the hole that 
extends through the distal end of the plunger is also 
larger in FIG. 41 than it is in FIG. 38. Certain of the 
details of the plunger of FIGs. 37-39. such as the retain- 
ing elements 134 and the fingers 156, have not been 
included in the illustration of the plunger in FIGs. 40-42, 
but it will be understood that similar features may be 
included in both plungers. 

To operate the needle-syringe assembly, the pro- 
tective cap (not shown) is removed from the needle 113, 
and the required amount of medication is aspirated into 
the barrel 1 10. Next, the injection site on the body of a 
patient is determined and the skin is cleaned with an 
antiseptic solution. Following percutaneous entry of the 
needle into the patient, location of the needle tip in the 
vein is confirmed by aspirating a small amount of blood 
into the transparent barrel 1 10. The plunger 1 1 1 is then 
advanced to force the medication from the barrel 110 
into the vein. After the medication is administered, the 
needle 1 13 is withdrawn from the patient, the latch han- 
dle 152 is retracted to open the spiral channel 119, and 
the plunger knob 120 is rotated clockwise until the user 
feels the arm 1 32 snap into the detent notch 1 1 9a at the 
proximal end of the spiral slot 119. The spiral slot 1 19 
may alternatively be configured to require counterclock- 
wise, instead of clockwise, rotation of the plunger knob 
120. With the needle 113 completely retracted inside 
the barrel 110, the needle-syringe assembly can be 
safely discarded in its entirety. 

FIGs. 35 and 36 illustrate a modified construction 
for locking the distal end of the needle holder 1 1 4 to the 
barrel nozzle 115. In this design the distal end of the 
tube 140 abuts a shoulder on a plastic insert 142 
bonded to that portion of the needle that is within the 
barrel nozzle 115. This insert 142 fits tightly against the 
inside surface of the nozzle 115, and these mating sur- 
faces of the insert 142 and the nozzle 1 15 are tapered 
to form a conventional locking luer taper (typically 6% of 
the diameter). Specifically, the inside surface of the noz- 
zle 115 forms a locking female luer taper 143, and the 
outside surface of the insert 142 forms a locking male 
luer taper 144. In one embodiment, the inside diameter 
of the nozzle 1 15 varies from 0.0737 inch at the proxi- 
mal end of the taper to 0.0625 inch at the distal end of 
the taper. The longitudinal distance between these two 
inside diameters is 0.1875 inch. The diametric differ- 
ence between the two diameters forms a locking luer 
taper in the nozzle 115. 

A modified embodiment and latch mechanism is 
shown in FIGs. 43-45. In this embodiment, a spiral 
channel 160 is integrally molded on the inner surface of 
a proximal end portion 161 of a barrel 162. To accom- 
modate the spiral channel 160, the wall thickness of the 
barrel 162 is increased in the end portion 161 . Internal 



molding of the spiral channel 160 is possible when mold 
cores are rotated while they are pulled from the mold 
cavity used to form the barrel 162. A latch mechanism 
163 is mounted in a straight longitudinal slot 164 that 

5 opens through the proximal end of the barrel 162 and 
continues as a straight longitudinal channel 165 on the 
inside wall of the barrel 162. The spiral channel 160 
preferably extends less than 360 degrees around the 
circumference of the barrel 162, and opens through the 

jo proximal end of the barrel. This avoids interference 
between the spiral slot 160 and the channel 165. The 
slot 164 receives a serrated latch handle 166 that fits 
precisely into the slot 164 but is shorter than the slot in 
the axial direction and mates with recesses in the side 

15 walls of the slot 164. The handle 166 is molded on a 
metal pin 167 that extends distally beyond the slot 164 
and along the entire length of the channel 165 which 
opens into the end portion of the spiral channel 160 
adjacent the distal end thereof. The external surface of 

20 the handle 166 is serrated to facilitate frictional gripping 
for capture and release of the needle holder arm by the 
latching pin 167. 

During assembly, the right-angle needle holder arm 
132 is engaged in the spiral channel 160 through its 

25 open end. and then the end of the spiral channel is 
closed by heat crimping. The needle holder 114 is 
advanced until the arm 1 32 reaches the distal end of the 
spiral channel 160. At this location the needle holder 
arm 132 is locked in its advanced position in the spiral 

30 channel 160 by advancing the handle 166 so that the 
pin 167 enters and blocks the special channel 60. This 
prevents rotation of the needle holder 1 1 4 so that it can- 
not be moved along the spiral channel 160. Linear 
movements of the plunger 1 1 1 do not affect the pin 

35 engagement that is perpendicular to the spiral. When it 
is desired to retract the needle 113. the handle 166 is 
retracted to the proximal end of the barrel 162 to retract 
the pin 167 and open the spiral channel 160, thereby 
permitting rotation of the plunger 111 and resultant 

40 retraction of the needle holder 1 1 4 via the spiral chan- 
nel. 

Yet another modified embodiment and latch mech- 
anism is shown in FIGs. 46-48. In this embodiment, the 
needle holder 114 with a relatively short hypodermic 

45 needle 113 is engaged in a barrel 170 having the nor- 
mal finger flange 117 and extended barrel length to 
reach the plunger knob 120. In this embodiment the 
spiral track for retracting movement of the arm 132 is 
formed by a spiral slot 171 which extends through the 

so entire thickness of the barrel wall. It will also be noted 
that the barrel 170 has a uniform wall thickness, and a 
uniform outside diameter, along its entire length, includ- 
ing that portion of the barrel in which the spiral slot 171 
is formed and extends well beyond the finger flange to 

55 the plunger knob. This greatly facilitates molding of the 
barrel, including the spiral slot 171, without the use of 
any special technique. It will be appreciated that the 
position o* the finger flange and the length of the barrel 
extension on the proximal side of the flange can be var- 
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ied as required to retract needles of different lengths. 

The distal end of the spiral slot 171 terminates 
within the thickness of the finger flange 1 1 7. Moreover, 
the radial length of the needle holder arm 132 is 
extended so that the end of the arm 132 projects s 
beyond the outer surface of the barrel 170 and into a 
groove 1 72 formed in the flange 11 7, as a continuation 
of the distal end portion of the spiral channel 171 
formed in the wall of the barrel. Consequently, when the 
arm 132 is positioned at the distal end of the spiral slot w 
171, the radially outer end portion of the arm 132 is 
positioned in the groove 1 72 formed in the flange 1 1 7. 
This permits the use of a latch mechanism mounted on, 
or formed as apart of, the finger flange 1 1 7. A bead of 
resin may be glued to the end of the needle holder arm rs 
132 projecting beyond the barrel wall to ensure that the 
arm remains engaged in the spiral slot 171. 

In the particular embodiment illustrated in FIGs. 47 
and 48. a latch 1 74 is molded as an integral part of the 
finger flange 117. The latch 174 includes an arm 175 20 
connected to the flange 1 1 7 by a thin hinge 1 76 so that 
the arm 1 75 can be pivoted over the flange 1 1 7 to clamp 
the needle holder arm 1 32 against the flange 1 1 7. An L- 
shaped extension 177 on the free end of the arm 175 
snaps over the flange 1 1 7 (see FIG. 48) to hold the arm 25 
1 75 in its closed position until it is released by pressing 
on a rib 1 78 projecting from the opposite side of the arm 
1 75. This is an advantageous construction in that it per- 
mits the latch to be molded as an integral part of the 
barrel 170. 30 

An alternative latch construction for use with a cir- 
cular finger flange is shown in FIGs. 49 and 50. In this 
embodiment, a separately molded, U-shaped latch ele- 
ment 1 80 fits over the portion of the flange that contains 
the end portion of the needle holder arm 132. A series 35 
of detents 181 formed in the mating surfaces of the cir- 
cular flange, the barrel surface and the latch element 
180 serve to hold the latch in position on the flange. 

FIG. 51 illustrates a syringe similar to the syringe of 
FIG. 46 in that the spiral channel 160 extends through 40 
the wall of the barrel. In the design of FIG. 51 , however, 
the spiral channel 160 is covered by separate sleeve 
190 which is telescoped over, and attached to. the bar- 
rel 162. This sleeve 190 also forms the finger flange 
117. This construction is particularly desirable when a 45 
portion of the spiral channel is located on the distal side 
of the finger flange 1 1 7, because that portion of the bar- 
rel is often gripped by the person using the syringe, and 
the smooth sleeve 190 has a better feel than a barrel 
surface having a spiral channel extending through the so 
wall. 

FIG. 52 is an end view of the proximal end of the 
barrel 162 and the sleeve 190 with the latch 163 
removed. It can be seen that the slot 164 for the latch is 
formed in both the barrel 162 and the surrounding 55 
sleeve 190. and a hole 192 for the latching pin 167 is 
formed by the mating surfaces of the barrel 160 and the 
sleeve 190. Half of the hole 192 is formed in the inner 
surface of the sleeve 190, while the other half of the hole 



is formed in the outer surface of the barrel 162. When 
these two members are assembled, the mating surfaces 
form a circular hole 192 for receiving the latching pin 
167. 

FIGs. 53-55 illustrate another modified barrel and 
latch. The barrel 100 in this embodiment is stepped at 
101 so that both the inside diameter and the outside 
diameter of the barrel increase in the region containing 
the spiral channel, which is not shown in FIGs. 52-53. 
Because of the increase in the inside diameter of the 
barrel, the plunger will be supported only in the distal 
portion 102 of the barrel, while in the proximal portion 
1 03 of the barrel a small gap will exist between the outer 
periphery of the plunger and the inner periphery of the 
barrel. The plunger will still be coaxially supported 
within the barrel because a substantial length of the 
plunger is always engaged within the distal portion 102 
of the barrel. A channel 104 is formed in the inside sur- 
face of the proximal barrel portion 103 for receiving a 
latch 105. The sidewalls of the channel 104 guide and 
stabilize the latch 105 as it is moved back and forth 
between its advanced (closed) position within the spiral 
channel and its retracted (open) position outside the 
spiral channel. 

FIGs. 56-73 and 80-83 illustrate a needle-syringe 
guidewire assembly including a barrel 210. a plunger 
211, a hollow plunger cap 212, a hypodermic needle 
213, and a needle holder 214. This assembly is used to 
puncture a patient's vein or artery and then insert a 
guidewire G through the puncture. The barrel 210 is a 
hollow cylinder which terminates in a h^ilow tapered 
nozzle 215 at the distal end thereof. The Interior of the 
nozzle 215 communicates with the hollow interior of the 
tubular body portion of the barrel 21 0. The proximal por- 
tion of the barrel is telescoped within, and bonded to, a 
sleeve 21 6. An outwardly extending flange 21 7 near the 
proximal end of the sleeve 216 facilitates gripping of the 
syringe with the user's fingers when it is desired to move 
the plunger 21 1 relative to the barrel 210. 

The proximal end portion of the barrel 210 within 
the sleeve 216 forms a spiral slot 219 within its wall. As 
will be described below, this spiral slot 219 provides an 
internal retraction track for the needle holder 214 and 
the hypodermic needle 213. The spiral slot 219 extends 
along a sufficient length to accommodate retraction of 
the needle holder 214 through a distance that is suffi- 
cient to draw the entire length of the needle 213 inside 
the barrel 210, as described in more detail below. The 
outer surface of the barrel 210 preferably contains grad- 
uations (not shown) indicating the volume level of fluid 
in the barrel. These graduations take into account the 
volume of the internal components such as the needle 
holder 21 4. 

The proximal end of the plunger 21 1 forms a knob 
220 that can be grasped by a user to effect linear or 
rotary movement of the plunger 21 1 relative to the bar- 
rel 210. The periphery of the knob 220 is serrated to 
facilitate gripping of the knob for rotary movements of 
the plunger. The distal end of the plunger 21 1 forms a 
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head 221 to accommodate the hollow rubber plunger 
cap 21 2. The outside diameter of the resilient cap 21 2 is 
reduced in the central portion so that the cap engages 
the inside wall of the barrel 210 only at the pliable mar- 
gins of the ends of the cap. The diameter of the engag- 5 
ing end portions of the cap 212 is slightly larger than the 
inside diameter of the barrel 21 0 so that the cap presses 
firmly against the inside wall of the barrel to form an air- 
tight and liquid-tight seal at the cap/barrel interface. The 
inner margins of the cap 212 make a similar tight con- 
tact with the outer surface of the needle holder 214. The 
distal end 222 of the cap 221 is conical to conform to the 
conical distal end 223 of the inside surface of the barrel 

210 when the plunger 21 1 is fully advanced within the 
barrel. 

The head 221 of the plunger 21 1 is configured to fit 
tightly within the hollow plunger cap 212. With the cap 
212 locked onto the head 221 of the plunger, the flat 
proximal end 224 of the cap abuts the flat surface of a 
circular disc 225 at the base of the plunger head 221. 
Due to the air-tight and liquid-tight seal between the 
plunger cap 212 and the barrel 210, as well as the nee- 
dle holder 214, advancing movement of the plunger 21 1 
inside the barrel 210 creates pressure in the interior of 
the barrel between the plunger cap and the distal end of 
the barrel. Similarly, retracting movement of the plunger 

21 1 creates a vacuum in that portion of the barrel inte- 
rior 

The hypodermic needle 213 projects from the distal 
end of the elongated needle holder 214, which is 
detachably interlocked to the barrel 210. Prior to use of 
the needle-syringe assembly, the needle 21 3 is covered 
by a protective cap (not shown) which prevents needle 
pricks and preserves sterility prior to use. Both the nee- 
dle 213 and the needle holder 214 are hollow, and the 
interior of the hollow needle 213 communicates with the 
interior of the barrel 10 through an aperture 226 in the 
side walls of the needle 213 and the needle holder 21 
(FIG. 82 and FIG. 56). Prior to and during use of the 
needle-syringe assembly for withdrawal of blood and 
insertion of the guidewire (hereafter referred to as "nor- 
mal use"), the aperture 226 is positioned at the base of 
the barrel nozzle 21 5 (FIG. 56), within a small cylindrical 
cavity 227. The aperture 226 permits blood to enter or 
exit from the barrel 210 via the needle 213 and the nee- 
dle holder 214. 

During normal use of the needle-syringe assembly, 
the needle holder 214 is locked to the barrel 210, and 
the plunger 21 1 and its cap 21 2 are free to slide longitu- 
dinally back and forth along the needle holder. The nee- 
dle holder 214 includes a lateral arm 232 extending 
radially across the barrel 210 at the proximal end of the 
holder 214. 

To permit relative sliding movement between the 
plunger 21 1 and the needle holder 214 in the longitudi- 
nal direction, the needle holder is mounted in a longitu- 
dinal channel 233 formed as an integral part of the 
plunger 21 1 . The proximal end of the needle holder 214 
terminates in a small rectangular housing 234 that 



slides on the bottom wall of the channel 233. The paral- 
lel side walls 234a and 234b of the housing slide on the 
opposed side walls 233a and 233b of the channel 233. 
The three pairs of engaging walls stabilize the needle 
holder 214 as it slides longitudinally back and forth 
within the plunger channel 233, and also constrain the 
lateral arm 232 of the needle holder against any angular 
or rotational displacement relative to the plunger 211. 
That is, the plunger 21 1 and the needle holder 214 can 
rotate only in unison with each other, although they are 
free to move independently of each other in the longitu- 
dinal direction. To lock the needle holder 214 to the bar- 
rel 210, the outer surface of the distal end portion of the 
needle holder is tapered to mate with a complementary 
tapered surface on the inside wall of the barrel nozzle 
215. 

The locking tapered surfaces are engaged during 
assembly of the needle syringe, when the plunger 21 1 
and needle holder 214 are inserted into the barrel 210 
through the open proximal end of the barrel. The result- 
ant locking luer taper can be released only by the appli- 
cation of simultaneous axial and rotational forces. 

The proximal end of the needle holder 214 is also 
locked to the barrel 210, via the lateral arm 232. This 
arm 232, which is formed as an integral part of the 
housing 234, extends radially beyond the plunger and 
fits into the spiral slot 219 in the barrel 210. The arm 232 
can be locked to the barrel 2 1 0 at either end of the spiral 
slot 219 and, when so locked, permits only reciprocal 
linear movement of the plunger 21 1 , to create vacuum 
to withdraw blood and pressure to return blood to the 
patient via the hypodermic needle. When the arm 232 is 
locked at either end of the slot 21 9, the plunger 21 1 can- 
not be rotated within the barrel 210. 

The housing 34 contains a pair of dome valves 235 
and 236 which permit the guidewire G to pass through 
the housing 234 and into the needle holder 214 while 
preventing blood from flowing proximally from the hollow 
interior of the needle 213. The two dome valves 235 and 
236 face in opposite directions so that one valve pre- 
vents blood flow when the plunger is drawing a vacuum 
in the barrel, and the other valve prevents blood flow 
when the plunger is producing a positive pressure in the 
barrel. These valves are sufficiently flexible that finger 
pressure on the guidewire G is sufficient to cause the 
guidewire to pass through each valve. 

To facilitate entry of the guidewire G into the hous- 
ing 234 and the valves 235 and 236 therein, the proxi- 
mal end of the housing 234 may form a tapered entry 
throat to guide the tip of the guidewire toward the slit in 
the center of the valve 236. The proximal end of the 
housing 234 receives, and is attached to, the distal end 
of a guide tube 238 which telescopes over a smaller 
guide tube 239. The smaller guide tube 239, which has 
an inside diameter only slightly larger than the diameter 
of the guidewire G, extends through a hole in the center 
of the knob 220 on the proximal end of the plunger 211. 
A head 239a on the end of the tube 239 nests in a 
recess 220a in the proximal surface of the knob 220 so 
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that the proximal end of the tube cannot move beyond 
the knob 220 in a distal direction. This feature limits the 
distal movement of the tube 239 relative to the plunger 
211, while permitting unlimited movement of the tube 
239 in a proximal direction relative to the plunger. 5 

The pair of telescoping guide tubes 238 and 239 
form a conduit for the guidewire G, leading from the 
proximal end of the plunger to the entry throat of the 
housing 234 on the proximal end of the needle holder 
214. Consequently, after the hypodermic needle 213 w 
has punctured the patient's vein or artery, the user sim- 
ply inserts the tip of the guidewire G into the open end 
of the guide tube 239 and manually advances the 
guidewire through the two guide tubes 239 and 238, the 
housing 234 and the two dome valves 235 and 236 is 
therein, and on through the hollow needle 213 into the 
patient. 

When the user desires to retract the hypodermic 
needle 213 within the barrel-plunger assembly, after the 
guidewire has been installed and the needle has been 20 
withdrawn from the patient and the guidewire, a 
mechanical latch 250 is manually actuated to unlock the 
arm 232. This permits rotation of the plunger 21 1 rela- 
tive to the barrel 210, which in turn retracts and locks 
the needle-needle holder assembly within the barrel- 25 
plunger assembly. For the needle and needle holder to 
be moved to the retracted position, the plunger 21 1 can 
be in any desired position, e.g., to permit blood or med- 
ication to be retained in the syringe. 

One latch mechanism 250 of FIGs. 80-83 and FIG. 30 
66 includes an arcuate locking plate 251 and an integral 
handle 252 mounted for sliding movement within a short 
longitudinal slot 253 in the wall of the barrel 210. The 
free end of the plate 251 is angled to match the slope of 
the side walls of the spiral slot 21 9, and the plate slides 35 
back and forth within a slot 254 formed in the sleeve 21 6 
and opening into the slot 219 adjacent the distal end of 
the slot. The inner and outer radii r1 and r2 of the plate 
251 match those of the sleeve 216 (see FIG. 81) to 
ens:re that the locking plate 251 and the handle 252 40 
are ovfset from each other in the radial direction so that 
the handle rides on the outer surface of the barrel 210. 
This outer handle surface is serrated to facilitate move- 
ment thereof with the user's finger or thumb. 

The latch 250 can be opened or closed by linear 45 
movement of the locking plate 251 via the handle 252. 
During normal use, the needle holder arm 232 is posi- 
tioned at the distal end of the spiral slot 219 and the 
locking plate 251 is advanced into the spiral slot 219 to 
close the slot and retain the arm 232 at the distal end of so 
the slot 2 1 9. This locks the needle holder 21 4 in the nor- 
mal operative mode in which only linear reciprocal 
movement of the plunger 21 1 is permitted. Because the 
locking plate 251 blocks the spiral slot 219, the needle 
holder 214 cannot rotate and thus cannot travel along 55 
the spiral slot 219 for retraction of the hypodermic nee- 
dle 213. When it is desired to retract the needle, the 
'atch handle 252 is retracted toward the distal end of the 
syringe, thereby opening the spiral slot 219 and permit- 



ting rotation of the plunger 211 and retraction of the 
needle holder 214 by movement of the arm 232 along 
the spiral slot. 

It will be appreciated that when the latch 250 is 
retracted to open the spiral slot 219 and thereby unlock 
the arm 232, the plunger can be in any desired longitu- 
dinal position. That is, the plunger can be fully 
advanced, fully retracted, or at any intermediate posi- 
tion. This is advantageous because it might be desired 
to retain a portion of a blood sample withdrawn from a 
patient within the syringe. To prevent the leakage of any 
fluid contained within the syringe at the time the needle 
is retracted, it is preferred to provide a latex seal (not 
shown) at the end of the nozzle 215. 

To ensure retention of the end portion of the arm 
232 within the spiral slot 219 during retracting move- 
ment of the needle holder 214, the plunger 21 1 , forms a 
solid cylinder interrupted only by the channel 233. The 
diameter of this cylinder matches the inside diameter of 
the barrel 21 0 so that it tends to maintain the desired cir- 
cular shape of the inside wall of the barrel. Stresses 
exerted on the wall of the barrel during use can tend to 
distort the desired circular configuration of the barrel, 
and if the distortion becomes large enough, the arm 232 
can escape from the spiral slot 219. With the solid cylin- 
drical plunger riding on the inside wall of the sleeve 218, 
however, such excessive distortion is prevented, and 
thus retention of the arm 232 within the spiral slot 219 is 
ensured. 

During normal use of the needle-syringe assembly, 
the barrel 210 and the needle holder 214 are held sta- 
tionary, and the plunger 21 1 is free to move relative to 
both the barrel 210 and the needle holder 214. Advanc- 
ing movement of the plunger 21 1 is limited by contact of 
the plunger cap 212 with the end wall of the barrel 210, 
as shown in FIGs. 56 and 57. Retracting movement of 
the plunger 21 1 is limited by contact of the plunger disc 
225 with the arm 232, as shown in FIG. 58. If desired, 
stop members may be provided on the inside surface of 
the barrel to engage the disc 225 on the distal side of 
the latch opening, to further protect against the leakage 
of fluids through the latch opening in the barrel wall. The 
needle holder 21 4 is locked to the barrel 210 by virtue of 
the taper lock between the distal portion of the needle 
holder and the barrel nozzle 215, and the locking 
engagement of the lateral arm 232 in the wall of the bar- 
rel. Alternatively, the needle holder can be locked to the 
nozzle by a threaded connection. The plunger 211 is 
also free to move longitudinally relative to the needle 
holder 21 4, as illustrated in FIG. 58, because the needle 
holder is not locked to the plunger in that direction. The 
locking of the lateral arm 232 to the barrel wall prevents 
rotational movement of the plunger as well as the nee- 
dle holder, and also prevents the plunger from being 
accidentally pulled out. As long as the lateral arm 232 of 
the needle holder is locked to the barrel wall, the nee- 
dle-syringe assembly is in its normal operating mode. 

Following insertion of the guidewire and removal of 
the needle from the patient, the needle 213 can be 
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retracted into the plunger 211 and the barrel 210, as 
shown in FIG. 59. This requires axial movement of the 
needle holder 214 within the barrel 210 toward the prox- 
imal end thereof, which in turn requires that the needle 
holder 214 be unlocked for movement along the spiral 
slot 219. Thus, to initiate retraction of the needle holder 
214, the arm 232. is unlocked by retracting the locking 
plate 251. 

After the latching plate 251 has been retracted, the 
plunger knob 220 is turned to rotate the plunger 211 
clockwise (as viewed from the proximal end) relative to 
the barrel. As the plunger is rotated, the needle holder 
214 rotates in unison with the plunger because the arm 
232 is fastened to the housing 234, which in turn is cap- 
tured between the opposed parallel walls of the channel 
232 in the plunger. Rotation of the needle holder 214 
relative to the barrel 210(1) retracts the needle holder 
within the plunger by the camming action of the wall of 
the spiral slot 219 acting on the arm 232, and (2) 
releases the locking luer taper at the distal end of the 
barrel nozzle 215 due to the resulting compound rota- 
tional and longitudinal forces applied to the tapered sur- 
faces. As rotation continues, the arm 232 traverses the 
entire length of the spiral slot 21 9, thereby retracting the 
entire needle holder 214 through a corresponding axial 
distance within the plunger 211 (see FIG. 59). Of 
course, the needle 213 is retracted along with the nee- 
dle holder 214, and thus the needle is retracted com- 
pletely within the barrel nozzle 21 0 and the plunger 211, 
as illustrated in FIG. 59. 

As an alternative to the previous embodiment, the 
spiral slot 219 may be formed in a sleeve fitted inside an 
enlarged distal end portion of the barrel 210, and 
attached to the barrel. The spiral slot preferably has a 
constant rate of curvature along its length. The portion 
of the barrel 210 that receives the sleeve has a slightly 
larger diameter than the central portion of the barrel, 
and the sleeve has the same inside diameter as the 
central portion of the barrel. Alternatively, a spiral chan- 
nel can be molded as a part of the inside wall of the end 
portion of the barrel that has the slightly larger diameter. 

At the distal end of the spiral slot 21 9. the end of the 
arm 232 snaps into a detent notch 219a formed by the 
walls of the slot so that the user feels the end of the nee- 
dle retraction, as a click. Then if the user attempts to 
turn the plunger knob 220 in the opposite direction, 
such attempt is met with firm resistance. This is a safety 
feature to prevent the needle from being returned 
beyond the end of the barrel nozzle, and to discourage 
re-use of the needle. 

To operate the guidewire-syringe the area of the 
intended procedure is scrubbed, cleaned and draped, 
the intended vein or artery is localized by anatomical 
landmarks and the area is locally anesthetized. After 
removing the protective cap, the guidewire-syringe is 
primed with normal saline to remove traces of air. The 
intended vessel is then punctured and access is cor 
firmed by aspiration of the blood in the syringe. After 
confirming the vessel entry the aspirated blood is 



returned to the patient. The straightened guidewire is 
then fed into the opening at the face plate of the plunger. 
The guidewire passes through the valve, the needle 
holder and the hypodermic needle into the patient's 

5 vein/artery. Once a required length is introduced, the 
syringe is withdrawn, leaving the guidewire in place. 
This leaves the guidewire exiting from the patient's skin 
in a blood-less environment. The latch handle 252 is 
then retracted to open the spiral channel 219, and the 

io plunger knob 220 is rotated clockwise until the user 
feels the arm 232 snap into the detent notch 21 9a at the 
proximal end of the spiral slot 219. The spiral slot 219 
may alternatively be configured to require counterclock- 
wise, instead of clockwise, rotation of the plunger knob 

is 220. With the needle 213 completely retracted inside 
the barrel 210, the needle-syringe assembly can be 
safely discarded in its entirety. 

It can be seen from the foregoing description that 
the needle-syringe-guidewire assembly performs all the 

20 conventional functions of guidewire introducers and yet, 
upon completion of the guidewire installation, the hypo- 
dermic needle 213 is concealed within the barrel 210. 
Another advantage of the needle-syringe assembly is 
that its design prevents the plunger 21 1 from slipping 

25 out of the barrel 2 1 0 during normal use of the assembly. 
If desired, the spiral slot 219 may be integrally 
molded on the inner surface of a proximal end portion of 
the barrel 210 having an increased wall thickness. Inter- 
nal molding of the spiral slot is possible when mold 

30 cores are rotated while they are pulled from the mold 
cavity used to form the barrel. A latch mechanism may 
be mounted in a straight longitudinal slot that opens 
through the proximal end of the barrel and continues as 
a straight longitudinal channel on the inside wall of the 

35 barrel. The spiral slot preferably extends less than 360 
degrees around the circumference of the barrel, and 
opens through the proximal end of the barrel. This 
avoids interference between the spiral slot and the latch 
channel. 

40 The illustrative spiral slot, which extends through 
the entire thickness of the barrel wall, is preferred 
because it facilitates molding of the barrel, including the 
spiral slot, without the use of any special technique. The 
position of the finger flange and the length of the barrel 

45 extension on the proximal side of the flange can be var- 
ied as required to retract needles of different lengths. 

A modified latch arrangement is illustrated in FIGs. 
74-76. In this design the spiral slot 219 extends through 
the wall of the barrel, and a smooth sleeve 240 is tele- 

so scoped over the proximal end portion of the barrel to 
cover the slot. The distal end portion 241 of the sleeve 

240 is enlarged and has an oval or elliptical transverse 
cross-section. The minor axis of the ellipse extends over 
the distal end of the spiral slot 219, and inwardly project- 

55 ing lug 242 on the inside surface of the sleeve portion 

241 of the minor axis extends into the distal end of the 
slot, or, the proximal side of the arm 232. This forms a 
latch that hold* the arm 232 against the distal end of the 
slot 219. The vpcsite side of in? el!ip*cal end portion 
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241 is permanently bonded to the outer surface of the 
barrel 210 by various means such as ultrasonic bond- 
ing. When it is desired to release the latch, the user 
presses on opposite ends of the major axis of the 
ellipse, thereby converting the elliptical cross-section to 5 
a generally circular cross- section. As illustrated by the 
broken-line illustration in FIG. 76. this deformation 
causes the lug 242 to be withdrawn from the slot 219. 
thereby unlatching the arm 232 so that it can be moved 
along the spiral slot 219. When the deforming pressure 1C 
is released from the sleeve portion 241 , the memory of 
the resilient plastic material of the sleeve 240 causes 
the end portion 241 to return to its normal elliptical 
shape, and the lug 242 re-enters the spiral slot 219. 

FIGS. 64 and 65 illustrate a modified construction is 
for locking the distal end of the needle holder 214 to the 
barrel nozzle 215. In this design the plastic insert 242 is 
modified to form a pair of integral lugs 271 and 272 
which thread into a threaded inside surface 273 in the 
barrel nozzle 215. When the plunger 21 1 is inserted into 20 
the barrel 21 0 and advanced to the distal end of the bar- 
rel, the distal end of the needle holder 214 carried in the 
plunger enters the nozzle 215. The plunger is automati- 
cally rotated by the advancing movement of the arm 232 
through the spiral slot 261. and thus the lugs 271.272 25 
are automatically threaded into the nozzle 215. Simi- 
larly, when the needle is subsequently retracted, the 
retracting movement of the arm 232 through the spiral 
slot 261. and the consequent rotation of the needle 
holder 214, threads the lugs 271 ,272 out of the barrel 30 
nozzle. 

FIGS. 66-68 illustrate a modified plunger and barrel 
design in which the spiral guide surface is formed by the 
plunger rather than the barrel. Thus, the proximal end of 
the plunger 280 includes a hollow cylindrical section 35 
281 adjacent the knob 220. and the wall of this section 
forms a spiral slot 282. The needle holder arm 232 
extends radially outwardly through the slot 282 and into 
a generally linear channel 283 in the adjacent wall of the 
barrel 210. Latching holes 284 and 285 are formed in 40 
the barrel wall at opposite ends of the channel 283. 
When the arm 232 is released from the forward latching 
hole 282. the plunger is turned to move the end of the 
arm 232 into the channel 283. The arm 232 moves 
through the hole 282 until it engages the side of the Ion- as 
gitudinal section of the channel 283. which then permits 
longitudinal but not rotational movement of the needle 
holder as the plunger continues to be turned. Thus, the 
spiral slot 282 in the plunger acts as a camming surface 
to urge the arm 232 along the channel 283. thereby so 
retracting the needle 213 into the barrel 210 and ulti- 
mately locking it to the barrel margin as described for 
the first embodiment. 

FIG. 69 illustrates a modified design for locking the 
barrel 262 to the barrel 2 1 0. In this case the outside wall 55 
of the barrel sleeve 262a forms a resilient lip 290 which 
snaps into a complementary groove 291 in the inside 
wall of the barrel body 210a. During sliding movement 
c* the sleeve 262a through the barrel 210a. the lip 290 



is bent into an adjoining groove 292 in the sleeve. The 
interlocking of the lip 290 and the groove 291 prevent 
relative longitudinal movement between the sleeve and 
the barrel. A locking tab, of the type described above, 
can be provided to lock the two members against rota- 
tional movement. 

FIGs. 71 and 72 show a modified design for the 
proximal end of the barrel 210. This modified barrel 
210b eliminates the need for the collar 250 by providing 
a circular depression around the latching hole 245. This 
depression 295 allows a user's finger to engage the end 
of the lateral arm 232 and to press the arm inwardly to 
disengage it from the latching hole 245. The plunger is 
then turned relative to the barrel while the arm 232 is 
pressed inwardly, to initiate the retracting movement of 
the needle holder. 

FIGs. 77-79 illustrate another latch arrangement 
where the spiral slot 119 is formed in a sleeve fitted 
inside an enlarged end portion 316 of the barrel 310, 
and attached to the barrel. The spiral slot preferably has 
a constant rate of curvature along its length. The portion 
of the barrel 310 that receives the sleeve has a slightly 
larger diameter than the central portion of the barrel, 
and the sleeve has the same inside diameter as the 
central portion of the barrel. The needle-syringe assem- 
bly also includes a plunger 31 1 (with plunger head 321). 
a hollow plunger cap 312 (with distal end 322), a hypo- 
dermic needle 313, a needle holder 314, a hollow 
tapered nozzle 315, an outwardly extending flange 317, 
and a knob 320. Aflat proximal end 324 of the cap abuts 
the flat surface of a circular disc 325 at the base of the 
plunger head 321. The needle holder includes a metal 
tube 340 and L-shaped metal rod 330. The opposed 
ends of the needle 313 and the rod 330 are separated 
from each other, and the intervening space is sur- 
rounded by tube 340 to form a cavity 341 through which 
fluids pass between the hollow interiors of the needle 
313 and the barrel 310. To ensure retention of the end 
portion of the arm 332 within the spiral slot 319 during 
retracting movement of the needle holder 314, the 
plunger 31 1 includes an integral circular retaining plate 
355. The diameter of this plate 355 matches the inside 
diameter of the guide sleeve 318 so that it tends to 
maintain the desired circular shape of the inside wall of 
the sleeve 318. 

A latching arm 360 and pin 361 are formed inte- 
grally with the barrel and are composed of the same 
resilient plastic material. The arm 360 is attached to 
barrel 310 by integral hinge 362 which allows for pivot- 
ing movement of the arm 360 and pin 361 both toward 
and away from the barrel 310. The pin 362 fits into a 
hole 363 which pierces the barrel and opens into the 
channel in the sleeve of the needle-syringe assembly. 
Since the pin 361 is only slightly smaller than hole 363, 
the resulting friction between the side of the hole and 
the pin 361 retains the pin 361 in the hole 363. The pin 
361 is also retained in the hole by the biasing action of 
arm 360 which, through its resilient composition, urges 
the pin 361 into the hole 363 Pulling away the pin 361 
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from the hole 363 allows arm 332 to move along the slot 
319 (FIG. 79). At the end of spiral slot 319, the end of 
arm 332 snaps into a detent notch 319a formed by the 
walls of the slot so that the user feels the end of the nee- 
dle retraction as a click. On the other hand, inserting the 
pin 361 into the hole 363 holds the arm 332 against the 
end of the slot 319 forming a latch (FIG. 78). 

It can be seen from the foregoing description that 
the needle-syringe assembly performs all the conven- 
tional functions of injection syringes and yet, upon com- 
pletion of injection, the hypodermic needle is concealed 
within the barrel. The needle-syringe assembly of this 
invention is also easy to manufacture, cost-effective, 
and easy to use in the field. The parts can all be made 
by conventional plastic molding and using readily avail- 
able metal needle stock. The final assembly is compact 
because the needle holder is retracted directly into the 
plunger itself, and thus the plunger need not be fully 
extended for needle retraction to occur. When discarded 
following use, the needle-syringe assembly contributes 
minimally to the bulk of refuse. 

Claims 

1 . A needle-syringe assembly, comprising: 

an elongated, generally cylindrical barrel form- 
ing a hollow nozzle located at the distal end of 
said barrel and opening into the interior of said 
barrel; 

a plunger slidably mounted in said barrel and 
forming a longitudinal cavity; 
a needle holder carrying a hollow needle on the 
distal end thereof, said needle holder being sli- 
dably mounted in said longitudinal cavity of 
said plunger, said needle holder including a lat- 
eral arm extending laterally through said 
plunger cavity to said barrel; and 
guide means forming a guide surface extend- 
ing along a proximal end portion of said barrel 
for engaging the lateral arm of the needle 
holder and retracting the needle holder within 
the barrel in response to relative rotational 
movement between the barrel and the needle 
holder. 

2. The needle-syringe assembly of claim 1 wherein 
said guide surface is spiral in shape. 

3. The needle-syringe assembly of claim 2 wherein 
said guide means comprises a sleeve disposed 
inside the proximal end portion of the barrel and 
fixed to the barrel. 

4. The needle-syringe assembly of claim 3 wherein 
said spiral guide surface is formed by a spiral slot in 
said sleeve. 

5. The needle-syringe assembly of claim 2 which 



includes means for preventing rotation of said nee- 
dle holder relative to said plunger so that the needle 
holder and plunger must rotate in unison. 

5 6. The needle-syringe assembly of claim 2 wherein 
the lengths of the barrel and the needle holder are 
selected such that the needle attached to the distal 
end of the needle holder is fully retracted within the 
barrel when the lateral arm of the needle holder is 

w retracted to the proximal end of the spiral guide sur- 
face. 

7. The needle-syringe assembly of claim 2 which 
includes latching means for releasably latching the 

75 needle holder to the barrel when the needle holder 
is in its fully advanced position. 

8. The needle-syringe assembly of claim 7 wherein 
said latching means comprises a latching hole in 

20 the wall of the barrel for receiving the outer end of 
the lateral arm of the needle holder to latch the nee- 
dle holder to the barrel, and manually actuatable 
means for moving the lateral arm inwardly to 
unlatch the needle holder from the barrel. 

25 

9. The needle-syringe assembly of claim 8 wherein a 
portion of the needle holder adjacent the lateral arm 
is movable laterally by an amount sufficient to 
release the outer end of the lateral arm from the 

30 latching hole in the barrel wall. 

10. The needle-syringe assembly of claim 9 wherein 
the needle-holder cavity in the plunger has a flexi- 
ble wall to permit lateral disengaging movement of 

35 said arm. 

11. The needle-syringe assembly of claim 8 wherein 
the manually actuatable means is a collar captured 
on the outer surface of the barrel and forming an 

40 inwardly extending pin registered with the latching 
hole in the barrel wall, the portion of the collar adja- 
cent the pin being resilient to enable the pin to be 
advanced into the latching hole to force the lateral 
arm of the needle holder out of the latching hole. 

45 

12. The needle-syringe assembly of claim 2 wherein 
said longitudinal cavity is a channel formed as an 
integral part of the plunger. 

so 13. The needle-syringe assembly of claim 12 wherein 
the opposed walls of said channel engage opposite 
sides of the lateral arm of the needle holder to pre- 
vent the needle holder from rotating relative to the 
plunger. 

55 

14. The needle-syringe assembly of claim 13 wherein 
the locking male luer taper is formed by a polymeric 
sleeve molded on a proximal extension of the hol- 
low needle. 
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15. The needle-syringe assembly of claim 2 wherein 
the distal portion of the inside surface of the hollow 
nozzle on the barrel forms a locking female luer 
taper, and a distal portion of the outside surface of 
the needle holder forms a locking male luer taper. 5 

16. The needle-syringe assembly of claim 2 wherein 
mating surfaces of the distal portions of the hollow 
nozzle on the barrel and the needle holder form 
cooperating threads for locking the needle holder to w 
the barrel during longitudinal movement of the 
plunger relative to the barrel. 

17. The needle-syringe assembly of claim 16 wherein 

the threads on said needle holder are formed by a is 
polymeric sleeve molded on a proximal extension of 
the hollow needle. 

18. The needle-syringe assembly of claim 2 wherein 
said spiral guide surface includes a locking detent 20 
at the proximal end thereof, to resist advancing 
movement of the needle holder after it has been 
fully retracted. 

19. The needle-syringe assembly of claim 2 wherein 25 
said guide means is formed by a proximal end por- 
tion of the plunger. 

20. The needle-syringe assembly of claim 19 wherein 

the proximal end portion of the plunger is a hollow 30 
cylinder, and said guide means is a spiral slot in 
said hollow cylinder. 

21. The needle-syringe assembly of claim 19 wherein 

the proximal end portion of said barrel forms a Ion- 35 
gitudinal channel receiving said lateral arm of said 
needle holder for preventing rotation of said arm 
while permitting longitudinal movement thereof. 

22. The needle-syringe assembly of claim 7 wherein 40 
said latching means comprises a latching hole in 

the wall of the barrel for receiving the outer end of 
the lateral arm of the needle holder to latch the nee- 
dle holder to the barrel, and the outside surface of 
the barrel forms a depression around said latching 45 
hole to permit a finger to engage the end of said lat- 
eral arm and move the arm inwardly to disengage 
the arm from the barrel. 

23. The needle-syringe assembly of claim 2 which so 
includes locking means for locking the needle 
holder to the barrel in response to movement of the 
needle holder to its retracted position. 

24. The needle-syringe assembly of claim 23 which 55 
includes second locking means for locking the 
plunger to the needle holder in response to move- 
ment of the needle holder to its retracted position. 



25. A needle-syringe assembly, comprising: 

an elongated, generally cylindrical barrel form- 
ing a hollow nozzle located at the distal end of 
said barrel and opening into the interior of said 
barrel; 

a plunger slidably mounted in said barrel and 
forming a longitudinal cavity; 
a needle holder slidably mounted in said longi- 
tudinal cavity of said plunger; 
guide means forming a spiral channel extend- 
ing along a proximal end portion of said barrel 
for engaging said needle holder and retracting 
said needle holder within the barrel in response 
to relative rotational movement between the 
barrel and the needle holder; and 
latching means on said barrel for latching and 
unlatching said needle holder at the distal end 
of said spiral channel. 

26. A needle-syringe assembly comprising: 

an elongated, generally cylindrical barrel form- 
ing a hollow nozzle located at the distal end of 
said barrel and opening into the interior of said 
barrel; 

a plunger slidably mounted in said barrel and 
forming a longitudinal cavity; 
a hollow needle holder slidably mounted in said 
longitudinal cavity of said plunger; 
hollow guide means mounted between the 
proximal ends of said needle holder and said 
plunger for guiding a guidewire from the proxi- 
mal ends of said plunger to the proximal end of 
said needle holder, 

said needle holder including valve means for 
passing a guidewire therethrough while pre- 
venting blood from flowing between the interi- 
ors of said needle holder and said hollow guide 
means, 

guide means forming a spiral channel extend- 
ing along a proximal end portion of said barrel 
for engaging said needle holder and retracting 
said needle holder within the barrel in response 
to relative rotational movement between the 
barrel and the needle holder; and 
latching means on said barrel for latching and 
unlatching said needle holder at the distal end 
of said spiral channel. 

27. The needle-syringe assembly of claim 26 wherein 
said valve means comprises a pair of oppositely 
facing dome valves. 

28. The needle-syringe assembly of claim 26 wherein 
said hollow guide means comprises a pair of tele- 
scoping tubular members extending between the 
proximal ends of said needle holder and said 
plunger to permit relative longitudinal movement 
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between said needle holder and plunger. 

29. The needle-syringe assembly of claim 28 wherein 
the distal end of one of said telescoping members is 
attached to said needle holder, and the proximal 
end of the other telescoping member is blocked 
from moving inside the plunger. 

30. The needle-syringe assembly of claim 28 wherein 
the proximal end of said plunger forms an opening 
into the interior of said telescoping tubular mem- 
bers for permitting the insertion of a guidewire into 
said tubular members. 

31. The needle-syringe assembly of claim 28 wherein 
the interior of said telescoping tubular members is 
longitudinally aligned with, and in communication 
with, the interior of said needle holder. 

32. The needle-syringe assembly of claims 25 or 26 
wherein said latching means comprises a blocking 
element slidably mounted on said barrel for recipro- 
cating movement between a blocking position 
within said spiral channel and a non-blocking posi- 
tion outside said spiral channel. 

33. The needle-syringe assembly of claim 32 wherein 
said latching means includes a manually actuatable 
handle attached to said blocking element and 
exposed on the outer surface of said barrel for 
effecting sliding movement of said blocking ele- 
ment. 

34. The needle-syringe assembly of claims 25 or 26 
wherein said barrel includes an outwardly extend- 
ing finger flange to facilitate gripping of the barrel, 
the distal end of said spiral channel terminates 
within said flange, and said needle holder extends 
radially through the barrel wall to said flange. 

35. The needle-syringe assembly of claim 34 wherein 
said latching means is moveable over said flange to 
capture the portion of said needle holder that 
extends into said flange. 

36. The needle-syringe assembly of claims 25 or 26 
wherein said needle holder includes a lateral arm 
extending laterally through said plunger cavity to 
said barrel, and said latching means is mounted for 
movement in and out of said spiral channel for cap- 
turing and releasing said needle holder arm at the 
distal end of said spiral channel. 

37. The needle-syringe assembly of claim 36 wherein 
said latching means is slidably mounted in a chan- 
nel formed in said barrel and opening into said spi- 
ral channel at one end of the channel, and opening 
through the end of said barrel at the other end of the 
channel. 



38. The needle-syringe assembly of claims 25 or 26 
which includes a hollow needle attached to the dis- 
tal end of said needle holder. 

5 39. The needle-syringe assembly of claims 25 or 26 
wherein said plunger includes contacting means 
extending transversely across the interior of said 
barrel and sliding along the interior surface of said 
guide means that forms said spiral channel so as to 

io maintain the desired configuration of that surface 
and thereby ensure engagement of said needle 
holder with said spiral channel. 

40. The needle-syringe assembly of claim 39 wherein 
15 said contacting means includes a circular plate 

formed as an integral part of said plunger. 

41. The needle-syringe assembly of claim 40 wherein 
said contacting means also includes a plurality of 

20 longitudinal elements formed as integral parts of 
said plunger and sliding along the interior surface of 
said guide means to maintain the desired configu- 
ration of that surface. 

25 42. The needle-syringe assembly of claims 25 or 26 
wherein said spiral channel is formed in the wall of 
said barrel and extends radially through the wall of 
said barrel. 

30 43. The needle-syringe assembly of claim 42 which 
includes an outer sleeve telescoped over said bar- 
rel and covering at least a distal end portion of said 
spiral channel. 

35 44. The needle-syringe assembly of claims 25 or 26 
wherein said spiral channel includes means at the 
proximal end thereof for resisting advancing move- 
ment of said needle holder after it has been fully 
retracted. 

40 

45. The needle-syringe assembly of claims 25 or 26 
wherein said means at the distal end of said spiral 
channel is a detent. 

45 46. The needle-syringe assembly of claims 25 or 26 
wherein said latching means includes a slidable 
plate which forms a distal end portion of a side wall 
of said spiral channel when said plate is in a 
retracted (open) position, and which blocks said 

so channel and captures said needle holder at the dis- 
tal end of said channel when said plate, is in . an 
advanced (closed) position. 

47. The needle-syringe assembly of claims. 25 or 26 
55 wherein said latching means includes a longitudinal 
latching pin slidably mounted in the wall of said bar- 
rel for movement between a retracted (open) posi- 
tion outside said spiral channel and an advanced 
(closed) position in which the pin extends across 



19 



BNSDOCID:<EP 0754469A2> 



37 



EP 0 754 469 A2 



said spiral channel to block the channel and capture 
said needle holder at the distal end of the channel. 

48. The needle-syringe assembly of claim 47 wherein 
said spiral channel extends radially through the wall 5 
of said barrel and which includes a sleeve tele- 
scoped over said barrel and covering said spiral 
channel, the mating surfaces of said barrel and said 
sleeve forming a longitudinal passageway for 
receiving said latching pin. io 

49. The needle-syringe assembly of claims 25 or 26 
wherein the portion of said barrel containing said 
spiral channel has a larger inside diameter than the 
distal portion of said barrel, and said latching is 
means slides on the outer surface of said distal por- 
tion of the barrel and on the inner surface of the bar- 
rel portion containing the spiral channel. 

50. The needle-syringe assembly of claim 49 wherein 20 
the inner surface of the barrel portion containing the 
spiral channel forms a longitudinal channel for 
receiving and guiding said latching means. 

51. The needle syringe assembly of claim 7 or 36 25 
wherein said latching means is formed as an inte- 
gral part of said barrel and comprises a latching 
arm and pin for reciprocating movement between a 
blocking position within said spiral channel and a 
non-blocking position outside said spiral channel. 30 

52. The needle-syringe assembly of claims 25 or 26 
wherein said guide means is formed by a proximal 
end portion of the plunger. 

35 
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(54) Hypodermic needle assembly 

(57) A needle-syringe assembly is comprised of an 
elongated, generally cylindrical barrel (10) forming a 
hollow nozzle (1 5) located at the distal end of the barrel 
and opening into the interior of said barrel. A plunger 
(1 1) is slidably mounted in the barrel and forms a longi- 
tudinal cavity (33). A needle holder (14) carries a hollow 
needle (13) on the distal end thereof, the needle holder 
being slidably mounted in said longitudinal cavity of the 
plunger. The needle holder includes a lateral arm (32) 
extending laterally through the plunger cavity to the bar- 
rel. Guide me*ns (60) form a guide surface extending 
along a proximal end portion of the barrel for engaging 
the lateral arm (32) of the needle holder (14) and 
retracting the needle holder (14) within the barrel in 
response to relative rotational movement between the 
barrel and the needle holder. 
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